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S'1S_N FIRST 
ANN ARBOR MICH 


DIE CASTINGS 


INVESTMENT CASTINGS 


PERMANENT MOLD CASTINGS 


PLASTER MOLD CASTINGS 


POWDER METALLURGY 


SHELL MOLD CASTINGS 


Precision 


© 


Republic Aviation’s S. A. 
Forter and C; E. Reid exam- 


ine a casting for a military 
aircraft, |. See_page 3 





UNIFORM HIGH-QUALITY 


-.--that always help you get better results 


Aluminum alloys are produced under the most 
modern production methods to give you 
sounder, more uniform castings and trouble- 


free production. 


@ Standard and special alloys tailor-made to 


your specifications 


@ All alloys are production controlled to in- 


Y 


c 


sure that every ingot is free from impurities 


and vas 


he 


@ All shipments are palletized and shipped 


with a certificate Of analysis 


May we help you with your requirements, we 


welcome your ‘inquiry. 


BEDFORD, OHIO INDIANAPOLIS, INDIANA DETROIT, MICHIGAN 


leleph 
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Model 7A 


For Aluminum, 
Magnesium or Bross 


Great news for producers of small castings! Now you 
can get quick, direct-from-stock delivery on two new 
Cast-Master Die Casting Machines: Model 72Z for Zinc, 
Tin, Lead — Model 7A for Aluminum, Magnesium, 
Brass. Both feature the same outstanding design and 
rugged construction of the larger models now 
operating in America’s leading plants. That means 
solid steel platens, extra heavy linkage with 
multiple shear points, and many other details 

that make possible safer, high-speed production of 
mirror-smooth, hardware-finish castings. 


Send For Brochure Giving Full Details And Specifications 

Eastern Rep. Milton Harmon, 18 Rock Rd., Milford, Connecticut ‘ Model 7z 
Midwest Rep. C. W. Stone Co., Minneapolis, Minnesota fat Fae, Sh one Cae 
Western Rep. Sydney J. Wills, 2120 Strand, Hermosa Beach, Calif. 


Cast-Master %icc, 22901 AURORA ROAD 


BEDFORD, OHIO 
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caved 


TYPICAL PROPERTIES 
OF STEEL OILITE* 
PRECISION PARTS 


(Grades) A_ 





Fatigue Strength 
(Psi) 10,000,000 
reversals 

Ultimate Tensile 
Strength (Psi) - 

Compressive 
Strength (Psi) .001” 
permanent set _. 25,000 80,000 150,000 

Elongation in 1”, 

% minimum ... 10 5 1 

Brinell Hardness ~~ 80 140 

Shear Strength 


-- 35,000 50,000 120,000 


35,000 





* Many other materials giving 
different properties available. 





Engineers in the 
principal cities in 
US and Canada. 


ays 
po “ER 


(oe Sm = 


SINCE 1929 


This kit contains intricate parts used by a score 
of companies who save over $1,000,000 annu- 
ally by specifying Oilite*! 


These companies are typical of many manufac- 
turers of appliances, machinery, automotive acces- 
sories, power tools and other products who enjoy 
the substantial cost reductions made possible by 
Amplex Powder Metallurgy. 


There’s no better way to stay ahead of compe- 
tition. Chrysler-engineered Oilite Precision Parts 
can reduce your parts’ cost up to 55% or more 
when produced in volume. What’s more, Oilite 
powder metal parts are tough and long wearing. 
They’re available in various metals and alloys to 
meet desired properties. 


Your local Oilite Engineer will be glad to provide 
complete information on any application. Further- 
more, he will gladly survey all the parts you now 
buy for possible cost reductions at no obligation. 
Look for him in the Yellow Pages of your tele- 
phone directory under “Bearings — OILITE” 
or write to Dept. L-2. 


the most trusted name in powder metallurgy 


AMPLEX DIVISION 
CHRYSLER CORPORATION, DETROIT 31, MICHIGAN 


BEARINGS ¢ PRECISION PARTS © METAL FILTERS © FRICTION UNITS 
For more information circle No. 17 on the Reader Service Card 


. REGISTERED TRADEMARK ® ONLY CHRYSLER MAKES OILITE. 
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COVER STORY 
PRECISION CASTINGS play an important role 
in modern aircraft. Both manned planes and 
missiles depend on die castings, investment cast- 
ings and permanent mold castings for major 
structural parts. Here S. A. Forter (left), sup- 
ervisor of the material control department and 
C. E. Reid (right), works manager for Reput®— 
lic Aviation Corp. examine a casting whose 
worth was predicted bv stress analysis ~and_ 
proven in ope ration. For details see pages 2324, 
and 28 





FEATURE ARTICLES MAGNESIUM DIE CASTINGS IN TM-61 MISSILES 
Die castings play an important part in the structure of this missile making 


it the accurate weapon that it is. 


STRESS ANALYSIS OK'S INVESTMENT CASTINGS 
Verified case histories prove the dependability of parts which were in- 
vestment cast and used in Republic ’s F105 pl ume 


PRECISION CASTINGS CUT GUIDED MISSILE COST 
By using precision cast parts, missile makers are able to put a guided air- 
craft in the skies at a lower price to taxpavers 


CUT COSTS OF DETAILED CASTINGS 
Shell mold castings are making it possible to produce decorative castings 


at low cost to manufacturer and user 


DIE CASTING A "V" TYPE ENGINE BLOCK 
Read the details of the deve lopment of this outstanding 
production of large die castings for motors 


NEW PRE-ALLOYED METAL POWDERS 
This is a preliminary report on a process which may make future marks 


of achievement in years-to-come 


SWITCH TO SINTERINGS SOLVES COST PROBLEM 
By using sinterings, this company was ible to take advantage of the 
economies available to them, giving them a better product 


SMALL, SIMPLE PARTS ARE INVESTMENT CAST 
This article proves that investment castings are useful, even in making 


and using simple uncomplicated parts 


DESIGN TIPS 
Many hints for the de signer, di iwings illustrate points 


notes. A good place to get ideas 


PLUGS THAT GIVE A MOISTURE-PROOF SEAL 
Read how this firm was able to finally obtain a moisture proof seal after 


trving wood and rubber without success 





FINISHING SECTION SURFACE FINISHING DIE CASTINGS — PART |: PART AND DIE DESIGN 
he first of a series of articles describing the essentials of surface finishing 


showing importance of part and die design 


GIVING DIE CASTINGS A FINISH WITH EYE APPEAL 


This company has a carefully planned finishing and assembly line whicl 


gives optic al instruments a fine finish 





DEPARTMENTS 4 Between the Lines 56 Useful Literature 
10 Casting About 68 New Products 
2! Letters 78 Opportunities 


40 Data in Ads 





SUBSCRIPTIONS: PRECISION METAL MOLDING is a controlled circulation magazine. Readers must 
qualify to receive it. Requests for subscription must include all of the following information, name. job 
title, company, company address, major products produced at that company address. Exceptions: certain 
technical libraries, consultants, associations, etc., may receive subscriptions at the rates shown below. The 
publisher reserves the right to reject any subscription application that does not conform to established 
circulation controls. Subscription rates: U.S. and possessions — $5, one year; $8, two years. Canada — $6 
per year. Foreign — $7 per year. United Kingdom — £3.00 per year, payable in Sterling to London office 
Single copies, when available: 1 to 10—50¢ each; 11 to 25—40¢ each: over 25—35¢ each 

Affiliated publications: AERONAUTICAL PURCHASING APPLIED HYDRAULICS FLOW INDUSTRY & 
WELDING, MODERN OFFICE PROCEDURES, OCCUPATIONAL HAZARDS and COMMERCIAL REFRIG 
ERATION AND AIR CONDITIONING. Not responsible for unsolicited editorial materia 

Published monthly. Accepted as a controlled circulation publication at St. Joseph, Michigan 
Please return Forms 3579 to 812 Huron Rd., Cleveland 15, Ohio 
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S BETWEEN THE LINES 


The editor's viewpoint on 


articles in current and forthcoming issues 


WE'RE CHECKING THE FACTS NOW and in a few weeks. will be se tting 
type on our Seventh Annual Powder Met: illurgy Direc tory. 
It will be the central feature of ow April issue. \ atch for 
it. This Directory will contain a complete buyers’ guide. In 
it will be all produce rs of sinterings, metal powde rs, presses, 
furnaces and related equipment. This year we're adding a 
section reporting new developments in materials, equip- 
ment and techniques that will widen the field of usefulness 
for powder metallurgy. 


AWARD-WINNING RESEARCH 
in powder metal 
reported in this  is- 
sue. Starting on page 
35, PMM gives the 
facts behind P. R. 
Mallory’s new Steel- 
met process. Shown 
is Joseph E. Cain, 
Mallory president. 


DESIGN DATA ON PERMANENT MOLD CASTINGS wil! be featured in 
PMM's March issue. Physical and mechanical properties, 
heat treatment data, design suggestions and other perti 
nent information will be published. It has been gathered 
from widely scattered sources and will help designers eval 
uate and plan permanent mold castings for their products. 


HOW TO FINISH DIE CASTINGS will vet comprehensive treatment 
from PMM’'s editors in a series of detailed articles. Kick-off 
in this issue points out ways a designer can simplify his 
finishing problems. In the next ten issues, such matters as 
polishing and buffing, cleaning, painting, plating and other 
finishing processes will be reported. 

V-TYPE ENGINES ARE NOW BEING DIE CAST. Large-size die casting 
machines and very complex tooling have made possible a 

new power plant for the Johnson Motors’ newest 4-cyl- 

inder Seahorse. For the details, see PMM’s article in this 

issue beginning on page 32. 


THE EMPHASIS IS ON MISSILES today, as the 
U.S. Air Force releases the first 
photograph of the production 
line for the world’s first intercon- 
tinental guided missile. Below is 
a scene at the Hawthorne, Cal., 
plant of Northrop Aircraft, Inc., 
where USAF-Northrop Snark 
SM-62 is being built. How per- 
manent mold and die castings 
are being used in guided missiles 
can be seen in articles starting 
on pages 23 and 28 of this issue. 





REED VACUCAST 


After thoroughly testing their new Reed-Prentice zinc 

Vacucast machine on production runs, Yoder Die Cast- 

ing Company of Dayton, Ohio, reported: 

e Vacuum die casting with this new REED equipment 

shows a marked improvement in heavy-section pres- 

sure-type zinc castings. Surface condition of the cast- 

ings is considerably better. 

e Finishing costs have been reduced on hardware parts 

to be plated. 

These results are typical of users’ reports. Zinc die 

casters using Vacucast equipment — a REED exclusive 

have found: 

e Anas-cast surface requiring little or no polishing. 

e Porosity reduced to acceptable limits. 

e New die cast applications by designing with thinner 

walls and the addition of more assembly aids, such as 

screw hole bosses, etc. 

e No loss of speed because of vacuum; in fact, many 

cases of faster cycles. 

Aluminum Die Casting, Too. Contact your Reed-Prentice 

Sales Engineer for complete details on the zine Vacu- Yoder is running this 6-cavity shot of pressure 
cast. He also has preliminary data and specifications on tight zinc castings on its 400-ton REED Vacu 
a new aluminum unit—the Vacufeed. Reed-Prentice cast machine. Because less pressure is needed, 
Vacufeed machines, featuring fully automatic feeding, many users have found that a 400-ton Vacucast 
are now being run experimentally on a production basis. unit can cast up to 50% more projected area. 


Division of PAC KAGE 


MACHINERY COMPANY 


677 CAMBRIDGE STREET, WORCESTER 4, MASS. 


BRANCH OFFICES: NEW YORK + CLEVELAND + CHICAGO + BUFFALO + DAYTON + DEARBORN «+ KANSAS CITY « LOS ANGELES 
For more inforniation circle No. 50 on the Reader Service Card 
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For Iron Powder 


DEPENDABILITY, 


rely on 


HOEGANAES 


Sponge Iron Powders 


As one Hoéganaes user reported: “We always get uniformity —from 
shipment to shipment—and our production of the future is geared to 
Hoeganaes uniformity.’’ That's coming right to the point. In effect, 
it’s a pin-pointed definition of iron powder dependability—of 
Hoeganaes dependability. 

Over the years, that factor has become almost an intrinsic part of 
Hoeganaes powder formulas . . . an important specification of all blends 
of Hoeganaes Powders. 

Many Hoeganaes Powders users so value that all-important property 
that they also rely on the Hoeganaes Custom-Blend Service as added 
insurance that they'll always be on production schedules—as originally 
scheduled. In addition, they eliminate worries and waste costs associated 
with powder mixing. Through free exchange of operating data, they rely 

exclusively on Hoeganaes Cus- 
tom-Blending. 

There’s more facts. Facts 
that your Hoeganaes Engineer- 
ing Specialist would like to dis- 
cuss with you. He’s as near as 
your telephone or memo re- 


questing his services. 


Worite for your 
copy of this facet 
filled 12-page bre 
chure. It is a qood 
introduction lo pou 
der metalluray bene 
fits in your metal 
parts production 
u good introductior 
fo Hoeganaes dk 
pendability 


P PORATION 
NEW JERSEY 


IVERTON, 


SALES REPRESENTATIVES IN PRINCIPAL CITIES: Birmingham, Chicago, Cincinnati, Cleveland (Fostoria), Edmonton (Alberta, 
Canada), Los Angeles, Minneapolis, New England (Elmira, N.Y.), Philadelphia (Riverton, N. J.), Pittsburgh, San Francisco, St. Lovis 


For more information circle No. 29 on the Reader Service Card 
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) nan Sy 
# FRI DIE CASTERS! 


D-M-E STANDARD 
Water-Cooled 
», SPRUE BUSHINGS 


[ i . 


D-M-E STANDARD 
Water-Cooled 


‘gegen D-M-E STANDAR RETAINER SETS 
Available i lloy Steel 


D-M-E STANDARD 
Hotform and Nitralloy 
EJECTOR PINS 


DETROIT MOLD ENGINEERING CO. 


66086 E. McNICHOLS ROAD — DETROIT 12, MICHIGAN = TWinbrook 11-1300 
SEVEN BRANCHES — Contact Your Nearest Branch FOR FASTER DELIVERIES’ 


TO SERVE YOU. a PL217 CENTRAL AVE. — S901 W. DIVISION ST. 2700S. WAIN ST. 





Write TODAY for HILLSIDE, WN. J. CHICAGO, ILL. LOS ANGELES, CAL 


Complete Prices ‘fe L.. _ 502 BROOKPARK RD. z 558 LEO STREET 
ond PELOWOE)o-w-t cone. — revetano. 0. arrow 0 
Specifications [,0-W-E OF CANADA — tsé.nerscwan ave. - TORONTO, ONT.) 
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WHY GOOD CENTRIFUGAL CASTING 


DEMANDS 


Though centrifugal casting has values apart from any 
melting furnace used, it achieves its ultimate perform- 
ance only with induction melted metals. You may have 
wondered yourself why the vast majority of critical 
centrifugal castings are poured from Ajax-Northrup 
induction furnaces. The reasons are many — 

Take purity for example. One major advantage of 
centrifugal casting is that the spinning concentrates 
impurities such as dirt, slag particles, even gas, at the 
internal skin, where they can be machined away easily. 
Obviously, the purer the melt, the thinner the skin to 
be machined. And Ajax-Northrup induction melting 
has proved itself many times over to be the purest 
melting method known! 

Or take uniformity. The electromagnetic stirring 
action inherent in the Ajax-Northrup induction furnace 
assures absolute uniformity of chemical composition and 
temperature throughout the melt, resulting in consistent- 


& Induction heating & melting 


AjAX 


SORTA RY P 


INDUCTION MELTING 


ly homogeneous castings, even with alloys containing 
metals of widely varying densities such as Al, Ni, and 
Mo. In fact, users have been able to eliminate uniform- 
ity tests on Ajax melted centrifugal castings entirely. 

The precise metal temperature control available with 
Ajax-Northrup induction equipment is another impor- 
tant consideration in the production of consistently 
uniform castings. Hot and cold pours are eliminated. 
And this combination of ideal temperature control and 
perfect mixing adds up to good, reproducible results. 

Ajax-Northrup induction melting equipment, with its 
unique control system offers you maximum melting 
efficiency with resulting lower melting costs. The new 
compact designs incorporate many features which mini- 
mize floor space requirements, drastically reduce in- 
stallation costs, minimize maintenance, and provide 
simple, more efficient operation. 


Whether you’re centrifugal casting tiny investment castings, 
massive rolls, or critical jet engine tail sections, you’re sure to 
find an Ajax furnace that satisfies your needs perfectly. We'll 
gladly send you further information, or, if you wish, arrange 
a meeting with qualified furnace engineers to discuss your 
special requirements. Ajax Electrothermic Corporation, Ajax 
Park, Trenton 5, New Jersey. 


ASSOCIATED COMPANIES: AJAX ELECTRIC COMPANY-AJAX ENGINEERING CORPORATION 
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USCO K Aluminum Alloy (AXS-679 Revision 3), like all USCO 
Aluminum Alloys, is quality controlled from raw materials to 
finished ingot under the most modern production methods of 
alloying and refining. USCO K has the excellent combination 
of good castability and machinability, superior strength, ade- 
quate corrosion resistance and is available for prompt ship- 
ment. 


It is supplied to conform to all current governmental and 
society specifications and can also be produced to meet your 
individual requirements where special properties are desired. 


For maximum production economy —uniformity of analysis and 
performance—order USCO K! 


U. S. REDUCTION CO. 


East Chicago, Indiana 


PLANTS: EAST CHICAGO, INDIANA #® TOLEDO, OHIO 


For more information circle No. 60 on the Reader Service Card 
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S CASTING ABOUT 


technical news of applications 
& processes involving precision metal moldings 


WHY USE BRIAR FOR PIPE STEMS? It’s essential for the bowls, but why use such an expensive and fragile material for 
the stems? That’s what engineers at Aply-Tec of New York City asked. Studving 
the matte:, they found they could replace briar with die cast aluminum 
for the stems and get some special advantages. Their new pipe sports a briar bowl, 
rubber mouthpiece and aluminum stem, giving pipe smokers a cool smoke. They 
also get just the right “heft” and a much lower price than for good quality con- 
ventional pipes. At first, the stems gave some casting headaches, but a custom die 
caster worked out a way to produce them. Now, the stems, as received from the 
die caster, need only vacuum-deposited coatings of aluminum, tinted gold, silver 
or metallic pastels The bow] is assembled to the stem by means of a thread turned 
inside the casting. This lets the smoker change the appearance of his pipe by 
switching to a bowl of a different shape 


PLATING COPPER ONTO ALUMINUM STRIP and wire is made possible by a new process from Sylvania Electric Products, Inc 


The new system permits plating of aluminum strip up to 10” wide and .008 to .050 
thick. Copper plating thickness ranges from a flash coating to .002 per side. Richard 
E. Corcoran, product sales manager—wire and weld, of Svlvania’s Parts Division, 


says aluminum plated this way can be tinned, soldered or formed without breaking 
the coating. 


THERE'S PLENTY OF COPPER, with the world supply somewhat ahead of demand for the first time since World War II 


Report from the Copper & Brass Research Association points to exploration and 
development of properties over the past decade as the prime reason for the record 
reserves and increased productive capacity. Producers and fabricators have again 
built inventories to the 30-to-60 day levels formerly considered normal. 


ALUMINUM IN 1958 AUTOS IS UP 29 PERCENT above last year. Average of 52.40 pounds per car is indicated in a tabula- 


tion made by Aluminum Company of America. This means 
that more than 288-million pounds will go into the 5%- 
million cars expected to be produced. Biggest user is still 
Chrysler Corporation with an average of 75 pounds of 
aluminum per car... up 12.1% from last year. America’s 
vorun tone mover ; ‘= newest car, the Edsel, averages 55 pounds of the light 
EDSEL : + @. metal per car. In addition, replacement parts will con- 
MERCURY : tribute another six pounds of aluminum per car during its 
TOTAL CHRYSLER cone. —— — three a goes into ae the steel 
and as an alloying ingredient in zinc die castings per car. 
DODGE ying ingredient in zinc die C I 
DE SOTO 
CHRYSLER 
IMPERIAL 
TOTAL S-P CORP. 
STUDEBAKER 
PACKARD 
TOTAL AMERICAN MOTORS 
TOTAL (ALL CARS): 





CAR 1958 % Change 
TOTAL GENERAL MOTORS R 43.70 
CHEVROLET 
PONTIAC 


8 
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— ~w 
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Meets VLA your requieie 


Cleveland Model 400-N 
shown with cold chamber end. 


the CLEVELAND model 400-n 


Hydraulic Universal Die Casting Machine 


Here are the features of the Cleveland Model 
100-N that will give you better castings, faster, 
at less cost 


Massive, rigid construction throughout 
for dependable, economical perform- 
ance. 


Powerful die locking pressure — 400 
tons, strain gauge tested. 


Rapid, smooth die closing and opening 
for high production operation. 


High metal injection speeds to produce 
sound, dense, hardware finish castings. 


Safe, simple control—manual or auto- 
matic. 


% Ample room for die mounting, for op- 
eration and maintenance. 


Universal construction — easily convert- 
ible for either hot or cold chamber op- 
eration. 


To get the most from your die casting department 
in speed of production and quality of castings 
investigate the many advantages of the Model 

100-N Cleveland. Let the Cleveland sales engi- 

neer in your area show you how the Model 400-N 

can improve your die casting production with 


money saved or write direct for full details 
REMEMBER, CLEVELANDS CUT COSTS 


4952 Beech Street 


THE CLEVELAND AUTOMATIC MACHINE COMPANY ) “zcinnsti 12, Ohio 


SALES OFFICES: CHICAGO 
CLEVELAND «+ DETROIT 
HARTFORD « S.ORANGE 


Manufacturers of a Complete Line of Single Spindle Automatic Screw Machines and High Pressure Hydraulic Die Casting Machines 


For more information circle No. 18 on the Reader Service Card 
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For April 


Here’s a big advertising opportunity for manvu- 
facturers of sinterings and related equipment. 
It’s the 7th Annual Powder Metallurgy Directory 
Issue of PRECISION METAL MOLDING com- 
ing up in April, 1958. 

This issue is of importance to advertisers who 
produce sinterings, furnaces, presses and pow- 
ders. It’s a buyers’ guide showing all producers 
of sinterings, plus equipment and materials for 
making them. A technical design section is also 
included. 

Bonus Circulation: The April issue of PRE- 
CISION METAL MOLDING will be distributed 


REGULAR RATES APPLY . 


. FORMS CLOSE MARCH 5TH . 


Powder Metallurgy Directory Issue 
.. . a natural for advertisers! 


at the Design Engineering Show in Chicago, April 
14-17. This show is heavily attended by engineers 
concerned with design, specification and pur- 
chasing of metal components. Extra copies will 
also be distributed at the 14th Annual Metal Pow- 
der Show in Philadelphia, April 21-24. 
Special Reader Attention for Advertisers 
advertisers receive bold-face listing in all 
places in the directory where their names appear. 
Don’t miss this opportunity to deliver your ad- 
vertising message when interest in powder metal- 
lurgy is highest among readers of PRECISION 
METAL MOLDING. 


. RESERVE SPACE NOW! 


Precision Metal Molding |. 


812 Huron Road 


SALES OFFICES: New York 17, Chicago |! 


60 E. 42nd St Suite 704 


Room 8 520 N. Michigar 


12 / february '58 pmm 


Cleveland 15, Ohio 


SUperior 1-9622 


Los Angeles 57, 
Room 8 
672 So. Lafayette Pk. P Westminister 


London, England 
31 Pa € t 





A new name in metals—American Metal Climax, Inc—arises from 


the merger of two well-known companies, The American Metal 


Company, Ltd. and Climax Molybdenum Company. 


American Metal Climax, Inc. now offers expanded facilities and 
services. Its activities include mining, smelting, refining, marketing, 
exploration and research. Its products are molybdenum in all forms, 
potash, copper, lead, zinc, uranium, vanadium, tungsten, tin, solder, 
metal powders, precious and rare metals, selenium, germanium, tel- 
lurium, cadmium, cobalt, bismuth, arsenic, oil and gas, and others. 
Its interests circle the globe; principal business activities are in North 


America, Western Europe, and Africa 


AMERICAN METAL CLIMAX, INC. 
61 Broadway, New York 6, New York 


Climax Molybdenum Company —a Division 
500 Fifth Avenue, New York 36, New York 


Principal Subsidiaries of American Metal Climax, Inc. 


AMERICAN CLIMAX PETROLEUM CORPORATION 
New York, New York 

THE AMERICAN METAL COMPANY OF CANADA LIMITED 
Toronto, Ontario, Canada 

THE ANGLO METAL COMPANY LIMITED 
London, England 

BLACKWELL ZINC COMPANY, INC 
Blackwell, Oklahoma 

CIA. METALURGICA PENOLES, S.A. 
Monterrey, Mexico 

, ~ 

CIA. MINERA DE PENOLES, S.A. 

Monterrey, Mexico 


CLIMAX URANIUM COMPANY 
Grand Junction, Colorado 


HEATH STEELE MINES LIMITED 
Newcastle, New Brunswick, Canada 


RHODESIAN SELECTION TRUST LIMITED 
Salisbury, Southern Rhodesia 


SOUTHWEST POTASH CORPORATION 
Carisbad, New Mexico 


UNITED STATES METALS REFINING COMPANY 
Carteret, New Jersey 


For more information circle No. 11 on the Reader Service Card 


pmm february ‘58 / 13 








INVESTMENT CASTING Gets Extra 
Per Day With INDUCTO Furnaces 


The efficiency and performance of the 
INDUCTO high-frequency induction furnaces 
at Investment Casting Company, Springfield, 
New Jersey, account for extra castings per 
day. For in addition to high melting speeds 
and the resulting low metal losses, the 
INDUCTO equipment helps minimize rejects. 
The controllable analysis of alloys in heat 
after heat and the homogeneity of melts con- 
tribute to consistently higher quality castings. 

Investment Casting Company benefits from 
other features of the INDUCTO melting equip- 
ment, too! The rugged welded construction 
of the furnace frame assures longer lining life 


ANOTHER INDUCTO INSTALLATION... 


PHOTO COURTESY OF INVESTMENT CASTING COMPANY 


through less distortion. The compact control 
panel puts all the controls, including the selec- 
tor switches, within convenient reach of the 
operator while occupying very little floor 
space. The water-cooled power leads enter 
the furnace through the trunnion, thereby re- 
ducing twisting and flexing in addition to 
providing shorter leads for greater operating 
efficiency. 


Why not learn how you, too, can save time 
and money through the use of modern 
INDUCTO metal melting equipment? Write 
today for Bulletin 70. 


INDUCTOTHEABR™M 


corporation 


412 Illinois Ave. Delanco, N. J. 


For more information circle No. 33 on the Reader Service Card 
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4 New MILNE 
Hot Work Steels 


The announcement of these new Milne steels marks the most significant 
advance in hot die metallurgy of the past decade. These new Milne steels have 
unprecedented physical advantages enabling them to take thermal and mechani- 
cal punishment no other hot work steels can stand. 

For major producers of hot extrusions and die castings these steels can provide 
“custom-tailored” routes to better tooling. 

Your nearest Milne representative will be glad to give you further details, 
in person, without obligation, 


mG GG 


WAREHOUSES: Boston * New Britain * Kenilworth, N. J. (New 
York) * Philadelphia * Pittsburgh * Cleveland * Dayton, O. * Detroit * 
Melrose Park, Ill. (Chicago) * St. Lovis * Atlanta * San Francisco * Los Angeles 


SALES OFFICES: Rochester, N. Y. * Indianapolis * Louisville * 
Milwaukee * Kansas City, Mo. * Charlotte, N. C. * Phoenix, Ariz. 


SALES AGENCIES: Maxwell Steel Co., Inc., Fort Worth, Texas * 
Sanderson-Newbould Ltd. (In Canada) Montreal-Toronto 


Also wide range of 
grades and sizes in 


WATER HARDENING + NON DE- 
FORMING + SHOCK RESISTING - 
GRAPHITIC AND HIGH SPEED TOOL 
STEELS + Solid—Hollow—Flat 
Ground 


r our new catalog on all MILNE Hot Work Steels 


For more information circle No. 72 on the Reader Service Card 


A new general purpose Hot Work Steel — 
highly resistant to thermal shock and 
heat checking — has good physicals and 
hardness at elevated temperatures. Dis- 
tinctly insensitive to water cooling. For 
all types of extrusion on soft and cup- 
rous metals. For aluminum, zinc and 
magnesium die casting dies. it is 
weldable 


An adaptation of M2330 steel with in- 
creased carbon to provide the higher 
strength required by applications such 
as hot extrusion dies for aluminum, 
magnesium etc. 


A steel with exceptional capacity for 
dissipating heat. The last word for Brass 
die casting and for all hot work appii- 
cations where rapid heat removal is vital 
in hard-to-cool parts. 


An extraordinarily tough steel with tre- 
mendous capacity to withstand high tem- 
peratures and pressures. Outstanding for 
hot extrusion of ferrous metals where 
pressures are very highyéhd generated 
heat extreme. 
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A section of the Supermet Division plant 
where miniature, close-tolerance gears 
and other parts are compacted to high 
density on Stokes presses. 

















Hiilaks tel 


a ee a a ioe de a 





OTHER 


Stokes vacuum furnaces, available in a range of sizes, such 
as this Model 437-520, enable 


special alloying un 
vacuum, as well as the melting of metals sus« 


oxidation in normal atmosphere. Write for literature 





Enlarged 2'4 times...the smaller steel gear is made 
to Commercial Grade 4 specifications, the larger 
one is made to Precision Grade 1 specifications. 
Both are pressed to 95% of theoretical density, 
are hardened to 30N64-69 specifications, and 
have tensile ratings of 130,000 psi. 


Close-tolerance, powder metal parts 
pressed to high density at Supermet 


Globe Industries, Inc., is the world’s largest manu stantial service, yet all are regarded as ‘dependable 
facturer of miniature precision motors. The Supermet machinery with very little down-time 


Division, Dayton, Ohio, is a modern well-equipped é ; 
; Typical of the Stokes line of equipment for powder 
powder metal pressing plant...supplies high-strength, he 
i a metal pressing is the Model 640 embodying such 
close-tolerance gears for a variety of Globe's needs, = = 
_ . features aS independent press adjustments and direct 
as well as parts for other customers. When production ; : 
: ; reading calibrations, making it exceptionally easy to 
of these precision parts was changed to powder metal ' : 
: , set up and to control from one centralized location 
pressing, substantial cost reductions were effected : 

Ir, too, 1s designed for close-tolerance tooling and 1s 


= , 
Phe Stokes equipment at Supermet includes one Model uniquely suited for multi-level die work 


294, two Model R-4’s and two Model F-4’s with 

: ; If you are now making metal parts by conventional 

a third F-4 now on order. Some have already seen sub , 
machining methods, it will pay you to investigate the 


powder metal process and to call on the Stokes Ad 
visory Service. This complete service can assist you in 
determining production costs can handle complete 


laboratory production for sampling includes de- 


FOR METAL-WORKING PLANTS sign and fabrication of punches and dies, and recom- 


mendations for types of equipment. Write for com 





plete information and literature 


P wde r Metal Press Division 
F. J. STOKES CORPORATION 


5500 Tabor Road, Philadelphia 20, Pa. 


Vacuum plating, in Stokes Vacuum Metallizers, produces a 
bright, attractive, metallic finish at far lower cost than 
electroplating. A complete line of self-contained, centrally 


controlled systems is available. Write for literature 








For more information circle No. 56 on the Reader Service Card 
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DIE CASTING DIE STEEL — 


THERMOLD AV STOCK SIZES + IMMEDIATE SHIPMENT 
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These BUSINESS 
MACHINE PARTS 


gained new 
freedom of design 
with 
DOLLIN @ Designers in the progressive field of office, business, 


computing and data processing machines make bold and 
DIE CASTING ingenious use of die-castings to produce unusually intricate 

= and accurate parts, at low cost. Their challenging require- 
ments find equally imaginative, yet practical solutions in 


TECHNIQUES cooperation with Dollin engineering, die-making and die- 
casting skills and facilities. 
a 


Tap the versatility of DOLLIN engineering and facilities for YOUR parts 











or over 25 years, Dollin has been solving dif- If you now buy zinc or aluminum die-castings — 
F ficult design problems—pioneering advanced large, small or intricate—in volume requirements, 
methods—improving quality—cutting costs of Dollin offers the ideal set-up in engineering, die- 
die-cast parts for leading manufacturers in every making, specialized equipment, big capacity, 
field. dependable service. 


Send prints or samples of present or proposed parts for engineering advice and quotation 


—or have a representative call, without obligation. 


Zinc and 
ine ae Aluminum 
ollin Corporation 0. 21st St., Irvington 11, N. J. . 
SALES OFFICES: Boston + Buffalo + Canton « Charlotte + Chicago « D | & = Cc A ty T ! pe CG & 


Detroit + Louisville + Philadelphia « Pittsburgh « St. Louis + St. Paul 


For more information circle No. 24 on the Reader Service Card 
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Fabricated parts and gears formed 
on Baldwin Compacting Presses. 


: 
°o,8 
: é 














eB 


ne ae 


Typical straight and flanged pow- 
dered metal bushings made on 
Baldwin Compacting Presses. 





Other parts being made at United 
States Graphite on Baldwin presses. 
The double hub and counterbored 
parts are test pieces. Others are 
production items. 


ATTENTION POWDERED METALS AND CERAMICS INDUSTRY! 


Baldwin's new, low-cost compacting press 
specifically designed to meet your needs 


Baldwin-Lima-Hamilton Corporation’s 100 versatility 
years’ experience and know-how in designing 
and building hydraulic presses has been incor- 
porated into the new 50W low-cost compacting 
press. 


cay 


extra motions may be added as 
requirements become more complex, without the 
need for additional machining. 

Rated pressure of the Baldwin Model 50\V 
is 50 tons, with a 25-ton ejection capacity. Stroke 
Its 1-piece frame and floating die deliver the is adjustable through its entire fill range of 0 to 
same uniform pressure, the same rigid 4-point 414 in. For complete details, including speci 
guiding, as our regular heavy duty 4-column fications, write to the Hamilton Division, 
hydraulic presses. The 50W is designed for B-L-H Corporation, Hamilton, Ohio. 


Ertamilton Division Hamilton, Ohio Po» ® 


BALDWIN: LIMA: HAMILTON 


Diesel engines *« Mechanical and hydraulic presses * Can making machinery * Machine tools 








@ cerrers 


the readers’ forum 


PIECE-PART COSTS 

Our firm is engaged in die cast 
work, but we are constantly in 
need of additional information. 
Would you send us data on piece- 
part costs? ].H.V., president. 

We are interested in obtaining 
literature that would aid us in de 
termining the piece-price to charge 
for die castings in both zinc and 
aluminum. G.H.K., asst. mer. 

About the only constant in pric- 
ing die castings is the metal cost 
and even this can vary depending 
on frieght, etc. The man running 
the machine is one of the most de- 
termining factors and who knows 
how he feels. H. H. Doehler in his 
book “Die Casting” devotes a chap- 
ter to estimating piece costs in the 
die casting shop. — Ed. 


SLUSH CASTING 

We would greatly appreciate a 
listing of any available information 
regarding the slush casting process 
as it is used in the manufacture of 
ornamental electric fixtures. N.B. 
W., secretary. 

About the best source of in- 
formation on slush casting is the 
metal companies who furnish alloys 
for this process. Scattered articles 
can be found in the trade publica- 
tions. — Ed. 


ELOXING? 

I recently ran across a molder of 
plastic parts who said that he 
“eloxes’” his mold to get better 
cavities. I am interested in the idea 
but I never heard the term before 
and I wonder if you have, or can 
find out about it. J.S., director of 
sales. 

We dont know what the term 
“eloxes” means. If any of our read- 
ers know we would like to hear 
from them. — Ed. 


CAST LETTERS 

Can you suggest a source for 
the letters of the alphabet and for 
numerals 1 to 9 inclusive, cast in 
zine alloy in various sizes and sup- 
plied in various finishes. T.E.L. 

If any readers can supply T.E.L. 
with the letters and numbers he 
wants we will be glad to pass the 
information along. — Ed. 
continued on page 67 

For more information circle No. 14 
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HY DROLUBES 


PROTECTION The fire-resistance of CARBIDE’s 


fire-resistant hydraulic fluids has been proved by severe, 
exhaustive laboratory tests. And, in actual service, water 
base Ucon hydrolubes have prevented serious fires and 
injuries during more than 10 years of routine use in all types of 
industrial hydraulic equipment. The common fire hazards 
connected with hydraulic operations are eliminated when UCoN 
hydrolubes are used. UCON hydrolubes are classified as ac 


ceptable, less hazardous fluids by Factory Mutual Laboratories 


ECONOMY Ucon hydrolubes 150-CP and 275-CP 


are the economical answer to fire-resistance in hydraulic fluids 
Most commercial hydraulic equipment can be easily converted 
to Ucon hydrolubes with a minimum of time and expense 
Ucon hydrolubes have no harmful effects on most packings or 
seals. In fact, in many instances, reduced leakage losses have 
been reported. Ucon hydrolubes also provide maximum pro 
tection against liquid and vapor phase corrosion and have 
outstanding anti-wear characteristics—thus, pump replacement 
costs are also held to a minimum 


Why not get all the facts on how Ucon hydrolubes can mean 
protection plus economy for you. Write today for the booklet, 
“Ucon Hydrolubes Spell Safety,” F-40134 


UNION CARBIDE CHEMICALS COMPANY 


oe ei ile). | P 
Division of PRS Corporation 


30 East 42nd Street, New York 17, N. Y. 


"Ucon” is a registered trade-mark of UCC. 
For more information circle No. 61 on the Reader Service Card 


pmm february ‘58 / 21 





"NNOO 'N3SAWH LSAaM 


"09 SNILSVO 310 ONVION] MAN 


™ “OUliseo oO 
LUISPDOW  U! ISOUIL 
9uU1 0} AGN sppe 
}LU} Bully AsSaz 








DIE CASTINGS 


IN AIRCRAFT 





MATADOR spoiler blade 1s made otf a 


A\MI265-C Dow R magnesium alloy 


Magnesium Die Castings In TM-61 Missiles 


HE Matador is controlled in 
T roll by die-cast magnesium 
spoilers. These finger-like surfaces 
can be extended a couple of inches 
into the airstream either 
wing, to provide lateral stability 
and steer the missile. 


above 


They replace the conventional 
ailerons and rudder. 

Each spoiler consists of a bank of 
26 die-cast magnesium blades. The 
blades rotate about a chord-plane 
axis normal to the 70% chord line, 
nest flush with the upper wing 
surface when retracted, and make 
an angle of 60 degrees with the 
chord-plane when open. 


They are driven by an intercon 


channel attached to 
each blade-crank arm by a 3/16” 
diameter roll pin. An actuating 
cvlinder and motion-control cams 
are mounted on the aft end of the 
main wing-casting, at the missile 


necting “[ 


centerline. 

A tubular push-pull rod, with 
Hash welded adjustable end-fittings, 
connects the drive mechanism to 
the spoiler assembly and completes 
the system. 

Airloads are critical for the spoil 
er blades and bearings. Blade ro 
tational inertial loads and bearing 
frictional moments at low-tempera 
ture operation, combine to give the 
maximum load in the interconnect 
ing channel and push-pull rod 


MISSILE roars away from its launcher, 
leaving a fiery trail. This thundering 
USAF TM-61 Martin Matador, pow- 
ered by an Allison turbo-jet engine, is a 
type already in service in Europe 
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(Republic Aviaiion Corp. photo) 
F-105 THUNDERCHIEF uses more than 


70 investment-cast parts. 


INVESTMENT CASTINGS 


Investment Castings 
In Aircraft: Part Two 


Republic Aviation 
describes how 


Stress Analysis OK’s Investment Castings 


By S. A. Forter* 


ORE than 70 investment castings are used in the 

F105 airplane. However, it has been our experi 
ence that the application of investment castings at this 
time, has certain limitations. 

For example: It may not be to our advantage to use 
investment castings for parts that are subject to sud- 
den design changes of a very radical nature. Es- 
pecially, when some other manufacturing process 
would give about the same results, even though some 
of the advantages of investment castings must be 
sacrificed. 

The long lead time as well as the added cost needed 
for re-tooling, may result in production shortages if 
investment castings are used. 

Costs may also be raised because of an interim en- 
gineering “fix”, such as making several parts from bar 
stock. 

But a more serious limitation is size. Serious prob- 
lems must be met with when consistent quality is main- 

tained in large investment castings. This is due to the 





TABLE | 
STRENGTH NEEDED IN CASTING 


15-30 Ibs. - | 220, 000 - 200,000 psi strength range- low alloy 
steel (4340 modified) 

2. 220,000 - 300,000 psi strength range-low alloy 
steel with strength of 1000°F 
(Hot work die Steels) 


30 - 50 ibs. 1. 125,000 - 220 000 psi strength r range- -low alloy 
stee! (4330 modified) 

2. 125,000 - 220,000 psi strength range-low alloy 
steel! with a strength of 1000°F 
(422 or 422 modified) 





SIZE RANGE 


1. 150,000 - 220,000 psi strength range-corrosion 
resistant (17-4 or 431) 

2. 180,000 - 220.000 psi strenath range-corrosion 
resistant and strength to 900°F (A1355) 


Above 200 Ibs. 














*Assistant Purchasing Agent, Republic Aviation Corp. 
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difficulties which are apparently involved in maintain 
ing a constant environment, consiste nt heat transfer 
rates, etc. 

It seems that heat concentrations, and the accom 
panying shrinkage in web areas, are difficult to con 
trol. This has presented a quality-problem. 

Certain things can be done to expand the use air 
craft designers might make of the investment casting 
technique. 

These are: 

] Develop at least two castable alloys for each of 
the three different size-categories of parts. 
These must meet the maximum mechanical 
property requirements of today’s operational 
aircraft, and those of the airframes still in the 
design stage. These sizes might be as shown 
in Table I 
Deve lop a casting process for each size-cate- 
gory that will insure high integrity and con- 
sistent quality, using the alloys referred to in 
paragraph 1. Such castings would, in our 
opinion, fall in the ranges shown in Table 

It is obvious in Table 1, that the No. 2 alloy, in all 
cases, is capable of meeting requirements of the No. 1 
alloy. But factors other than tensile strength may 
dictate the use of one material instead of another, 
even though each seems to do the job equally well. 

This suggestion is made, particularly when referring 
to steels. This is because at the present time, it ap- 
pears that in the foreseeable future, these materials 
will find their widest range of uses in applications of 
continued on page 75 





For stress analysis and case histories, see page 26 











PRECISION CASTING — MATERIAL CHART 





Material 
Description 


RAC or other 
Applicable Spec 





| 
| 


Heat Treat Condition 


TENSILE STRENGTH—PS! 


(Ultimate) 
x1000 


Elongation 


(yield) | Per Cent-Minimum 
x1000 








HAYNES 
21 


AZRHTA 
Mog 
Alloy 


MAG- 
THORIUM 


Class 3 


| Class 4 


| RE-C-19 
| Class 1 


| RE-C-19 


AMS-5385 


RE-C-11 Comp 
Class 5 Cond. 


RE-C-11 Com 
Class 6 Cond. 


RE-C-11 Comp. 
Class 2 Cond. 


RE-C-11 Com 
Class 3 Cond. 


RE-C-11 
Class 4 


Comp 
Cond 


RE-C-11 


Comp 
Class | 


Cond. 


RE-C-11 


Comp. 
Class 2 


Cond 


RE-C-11 Comp. 


Cond. 


RE-C-11 Comp 


Cond. 


RE-C-19 
Class 1 


Comp 
Cond. 


Comp 
Cond 


Comp 


| Class 3 


| RE-C-19 


Class 3 


| RE-C-19 
| Class 1 


MAG- 
THORIUM 


| 
| 
| 


} 


QQM56—A sand cast- 
applied to 
| Precision Castings 


ing Spec 


RE-C-34 Comp. 

Actually a sand cast- 

ing Spec. applied to | 
Precision Castings 


RE-C-34 Comp. 2 


RE-C-13 Comp. 2 


RE-C-13 Comp. 1 


Si(1. 0 max); 
Mo(5. 0- 
/max) 


C(.20-.30); Mn(1.0 ome 2 
CR(25.0-29.0) Ni(!.75- 
6.0); Bo(.007 max); Fe(3 
Remainder — Cobalt 


C(.36-.46); Mn(.62-.88); P(.045 mox) 
$(.045 max); Si(1.00 max) Cr(.67-93); 
Mo(.18-.32); Ni({1.60-2.05) 

Remainder — Fe 


C(.35-.45); Mn(.66-1.09); P(.045 max); 
$(.045 mox); Si(1.00 max); Cr(.77- 
1.18) Mo(.13-.27); Ni(.28 max) 
Remainder — Fe. 


| C(.25-.35); Mn(.35-.80); 
$(.045 mox) 

| Si(1.00 mar}: Cr(.75-1.20): 
Mo(.13-.27; Ni(.28) max 
Remainder — Fe 


P(.045 max); 


C(.12-.20); 
(.04 max) 
Ni(1.50-3.0) 


Remainder — Fe 


Mn(1.0 mox); 


Si(1.0 max); 
$(.03 max); 


‘Cr(15.0-17.0): 


C(.05-.15); Mn(1.0 max); Si(1.0 max); 
Pf 04 max): $(.03 max); Cr(11.5- -s 
an 5 max) — OTHERS: —5 Mo 


v 
Remainder — Fe 


C(.07 max); Ma(! 0 max); Si(1.0 max); 
; $(.04 mox); Cr(15.5-17.5) 
; Remainder — Fe 


Cb/Ta(0.25-0.45) 


OTHERS Cu(3.0- 
5 


0) 


C(.10 max); 
max); P(.04 
(17.0-20.0): 
(Fe) OTHE 
1.35 mox 


Mn(2.0 mox); Si(1.50 
max); $(.04 max); Cr 
Ni(9.0-12.0); Remainder - 
RS: Cb/Ta(-(10xC)-min) 


Alum(8.3-9.7);  An(1.6-2.4); 
min); Si{.30 max); 
(.01 mox); 
(3 max); 


Mn(.10 
Cu(.25 max); Ni 
Total other element 

Remainder — Magnesium 


30 max); Thorium (2.5-4.0); 
7 1.0) Total Mn(.15 max) 
Cu(.10 max); Ni(.0] max) Imp(ea 
.10); Imp(Total .30); Mg(Remainder) 

When required Soluble Zr shall 
not be less than 5% 


ZR 


Zn(1.7-2.5) Remainders are same 
as Comp 


Al-Balance Cu(4.0-5.0); Si(1.2 max); 
Fe(1.0); Mg(.03); Mn(0.3): 
max); Ti(.2); Other: (.05) Each; Total 
Elements not specified not to exceed 
15 


Cu(0.2 max); $i(6.5-7.5); Fe(0.5 ret 
Ma(.2-.4); Mn(0.3 Max); Zn(0.3 max 
Ti(0.2 max) Other: (.05 ma ans 
Remainder (Aluminum)—TOTAL oF 
ELEMENTS NOT SPECIFIED NOT TO | 
EXCEED .15 Max 


Zn(0.3 | 


cous to 1475°F 10°F for 50 
then cool to room tempera- 
ae 


Harden and temper 
MIL-H-6875 


Harden and temper 
MIL-H-6875 


Harden and temper 
MIL-H-6875 


Harden and temper 
MIL-H-6875 


Harden and temper 
MIL- 75 


Harden and temper 
MIL-H-6875 


Horden and temper 
MIL-H-6875 
Harden and temper 
MIL-H-6875 
Harden and temper 
MIL-H-6875 


Harden and temper 
MIL-H-6875 


Harden and temper 
MIL-H-6875 


Horden and temper 
MIL-H-6875 


Solution Heat Treat at 1900°F 

25°F for '/2 hr; quench in oil & 
precipitation heat treat at 1000°F 
—1100°F for 1 hr/inch of section 
but in no case less than 30 min 


Solution heat treated and quench 
(MIL-H-6875) 


Solution H/T @ 765° + 5° for 
18 hrs. Air cool to room temp; 
eae at 500°F + 10°F for 4 hrs: 
air cool to room temp 


Solution H/T @ 1050°F + 10° for 
2 hrs; forces air cool to 600°F for 
5 min; thereafter coo! at any pate 
to room temp; Age at 
10°F for 16 hrs. + 2 hrs 
at any rate (Té) 


: Cool 





Heot at 600°F + 
+ 2 hours . 


10°F for 16 hrs 
. Cool at any rote 


Solution heat treated and arti- 
fically aged 
uM! 





Solution heat treated and arti- 
| ficially aged 
MIL-H-6088 


150—175 


150—175 


115—145 


150—180 


34 
(ANH2S) 


{in 2 inches) 


{in 2 


inches) 


{in 23 


inches) 


inches) 


inches) 


inches) 


inches) 


inches) 


sirement 


inches) 


~ tin 2 inches) 


inches) 
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SECTION A-A 




















a 
12000 ULT LOAD 
DIAGRAM shows casting’s dimensions 


and structure in detail. Cross section 
is seen at upper right. 


CASTINGS' 
CHARACTERISTICS 
CAN BE PREDICTED 


RUPTURE made by a static test. These 
factor of 18%. Compared with the theoretica 
efficient design. Republic Aviation photo 


static 


test results demonstrated a safety 


1 margin of 16.5%, this reflects a very 


STRESS ANALYSIS OF HOOK-BOMB BAY DOOR CASTING BLANK 


HORIZONTAL LOAD: 
Ftu 180,000 p 
F geno. mop. = !.5 Fru 
(1.5) (180,000) 
270,000 p 
69 
(.69) (.60}8 


12 


F geEND. Mop. = 2/0, 
A (.60) 


Me 


- 4/4 


SIDE LOAD 


in= 
, 
0124 int 


(12,000) (.6) (.3) 
(.69) (.60)° 





29,000 
180,000 


Fiy = Ultimate Tensile A 
,= tual Working Ter 
A = Area 
Moment f Inert 
Actual Bending Str 
Moment (load x Perpend 
Distance from Outer Fiber 
=Batis of Actual Stre 


= Margin of Safety 


Ole" .. 


Lu ue ue al 


=z 
II 


SEAL BOX, SPEED BRAKE 

USE: Supports the sliding shields 
which maintain pressure seal on 
speed brakes in afterburner posi- 
tion. 

APPROXIMATE WEIGHT: .66¢ 
CLASS: Per MIL-C-6021: 2A 
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4 . 5 
JOE: Lock DOomb-ba 
which tend + : 


APPROXIMATE WE 


sHT- 


CLASS: Per MIL-C-602 


MATERIAL: 17-4-PH 


MACHINING: None 
SURFACE FINISHIN 
NOTE: Three h 


per 


ig template. 


MATERIAL: Magnesium Thorium 
per RE-C-34 Comp. 1 or 2. 

STRESS ANALYSIS: 1. Before 
Casting—Approximately 73%. Safety 
factor on basis of calculations; 2. 
Static Test—Not yet tested. 

MACHINING: 1. Mill slot on hori- 


zontal miller; 2. Straddle mill on 
horizontal miller; 3. Drill and ream. 
SURFACE FINISHING: 1. Coat 
with Dow 17; 2. Paint two coats 
sicon aluminum paint. 


continued on page 54 
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CH Would YOU Produce This Part 
With No Machining ...No Scrap Metal? 








PARKER SALES ENGINEERS Can't be done? Parker did it . . . sharp internal corners, 


BELLEFONTE, Pennc lateral holes, chamfers, flanged end and all... by fast, low- 


Warren G. Olson @ 420 East Linn § 


CHICAGO 49, III. 
Ollie J. Berger Company @ 2059 East 72 Stree machining ...no scrap-metal loss. Just think of the savings 


CINCINNATI 14, Ohio 
wi 


am H. Broxterman @ 2430 Centra! Par 


cost powdered metal pressing and sintering. No subsequent 


compared with conventional machining methods 
I 


DETROIT 35, Mich 
Hodgson-Geisier Co. @ 18917 
GIRARD, Penna Powdered Metal Parts offer a wide choice of tensiles, duc tility, 
Danie! F. Marsh @ 35 Chestnut Street 
LONG BEACH 11, California : 
R. W. Fletcher @ 2803 Loomis Avenue done quickly and at relatively low cost. 
PHOENIX, Arizona , ; 
a en a ee ee we SOO It will pay you to check on the economies and design possi- 


ST. LOUIS 8, Mo. me 
Frank May @ 4378 Lindel! Boulevard bilities of Parker-engineered Powdered Metal Parts. Just call the 


In addition to these inherent cost savings, Parker-engineered 


density, impact resistance and other physicals. Tooling-up is 


SYRACUSE, N. Y. — a -_ — os ae 
Tar fatcer & 440 State Rewer Oide nearest sales engineer listed here or write the factory direct. 


WILTON, Conn. 
Girard L. Palmer @ Belden H Road 


WINTER PARK, Florida 
Duane P. Dovis @ 110 South Orlando Avenue 


Box 26 Parker White Metal Company ¢ 2153 McKinley Ave., Erie, Pennsylvania 


high pressure 


ALUMINUM and ZINC 
p A R 4 E R die castings 
POWDERED METAL PARTS 


For more information circle No. 47 on the Reader Service Card 
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1. CENTERLINE splice fitting. 


By ALBERT C. SELLKE* 


ATADOR, the first guided 
M missile to enter tactical op- 
eration, is being produced at a 
price of eight-tenths of a manhour 
per airframe pound. The TM-61C 
version of this ground-to-ground 
weapon system is currently in pro- 
duction at Martin’s Baltimore plant 


*Group Engineer, Structures, Flight Vehicle Dept., 
The Martin Co 


7. MACHINING trunnion ring casting. 





2. MACHINING the splice fitting. 


Precision Castings Cut Guided Missile Cost 


for delivery to squadrons of the 
Tactical Air Command in Germany 
and Formosa 

Its attractive production cost is a 
consequence of producibility stud 
ies made during the production 
design phase. Manufacturing meth 
ods were streamlined so that mili 
tary requirements would be ful 





3. DRILLING bolt holes. 


filled with utmost efficiency. Ma 
terials, tooling techniques, and 
manufacturing processes all re 
ceived close attention. 

More 
precision castings help cut costs in 
the Matador’s structure. 
nent-mold is well represented. 


than 20 applications of 
Perma 


\ prime example is the wing-root 


8. INSERT HOLES BORED in ring castin 




















4. BONDED wing assembly 


centerline splice-fitting, made of 
four 355T6 aluminum alloy _per- 
manent-mold castings (Figs. 1-6 
This unit re-distributes wing loads 
to the fuselage at four attachment 
points and is a splice-fitting for the 
left and right wing-assemblies. 

The wings are spliced, first to a 
common machined surface so that 
the contour depths between the 
upper and lower castings can be 
held to the close tolerance of .010” 
Then the wing covers are bonded 
to the as-cast surfaces, following 
sand blast and an FM-47 adhesive 
application process 

All wing-cover bonding loads are 
transferred to the castings through 
metal-to-metal adhesive-bonded 
connections at the root. Shear loads 
from honeycomb wing panels are 
re-distributed to the casting 
through skin doublers, added _lo- 
cally to bridge the small gap be- 
tween the honeycomb core and 
outer casting face. This method of 
construction has proved structur- 
ally successful in both flight and 
static tests. 

Twenty-four 9/16 tension bolts 
are used to splice the left and right 
wing-panels through casting lugs 
at the fuselage centerline. Load 
distribution is a problem here be- 
cause the bolt spacings are un- 


5. SECTION, bonded wing 


equal and allowance must be made 
for the 35-degree sweepbac k of the 
Matador’s wings 

We solved the problem in this 
way. A unit-width strip was as 
sumed through each bolt line. By 
computing direct Mc/I stresses, we 
determined the moment of inertia 
of each section which gave us the 
load-per-inch on the unit strips 

To account for sweepback effect 
on the root bending moments, we 
modified the curve, increasing the 
load-per-inch at the trailing edge 
by a concentration factor of 1.69 
The factor had been established 


9. BOOSTER support fittings set u 


i 





















6. ASSEMBLY, win 





section 


by test and analysis 

The remainder of the load curve 
was then adjusted until the total re 
sisting moment of the modified 
load distribution was equal to the 
resisting moment of the original 
Mc/I load distribution. Each bolt 
thus picks up the load from the 
unit strips according to spacing 

The engine’ trunnion 
ring (Figs. 7 & 8 
ample of permanent-mold casting 


support 
is another ex- 
It is a circular frame of 54” di 
ameter with a channel cross sec- 
tion 242” deep. The material is 
continued on page 65 


» for machining 





Here’s the ideal combination for 


casting aluminum automatically 





’ 
<< 
lindberg-Fisher two-chomber Induction Furnace for 
melting ond holding equipped with Lindberg Avutoledie. 


Do you die-cast aluminum? Then take Lindberg’s famous 
two-chamber induction melting and holding furnace, add “‘Little Joe’”’ 
Lindberg’s new automatic pump, and you'll have the most efficient 
automatic combination anywhere. The Lindberg-Fisher two-chamber 
furnace melts in one chamber, holds metal at precisely the right 
temperature in the other chamber, and “Little Joe”’ automatically 
delivers exactly the right size shot to the casting machine. With 

this combination all handling of molten metal is eliminated, perfect 
control of metal temperatures and shot size is maintained, and 

all automatically. For safer, more economical, more precise handling 
of aluminum or any non-ferrous metals or alloys better see 
Lindberg. Just get in touch with the Lindberg plant or the Lindberg 
Field Representative in your locality, or write Lindberg-Fisher 
Division, Lindberg Engineering Company, 2463 West Hubbard St., 
Chicago 12, Illinois. Los Angeles Plant: 11937 S. Regentview Ave., 

at Downey, California. 


LINOBERG heat for industry 


For more information circle No. 38 on the Reader Service Card 
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SHELL MOLD CASTINGS 


Cut Costs of 
Detailed Castings 


PROBLEM: How to produce intricately detailed, all- 
brass fireplace andirons . . . at least cost! 


TAFF members of Bennett-Ireland, Inc., faced 
~ this problem squarely and examined several 
manufacturing methods, studying them all to dis- 
cover which would give the best solution. 

Machining the andirons out of solid brass was, of 
course, out of the question. 

Other alternatives offered themselves. These were 
such processes as: 

@ Using green sand with dry cores. 

@ Employing all dry sand cores 

@ Using green sand molding. 

A final analysis of each of these processes how 
ever, showed that each was lacking in one or more 
of the specific needs of the andiron manufacturers 

Wall thicknesses of castings produced in this way 
were beyond those limits specified for the parts. Too- 
thick walls gave the detailed and intricate surfaces 
cast a thick and clumsy look. The parts were heavy 
and thus difficult to handle. The excess brass used 
had to be paid for. 

And so each of these processes was discarded after 
a close look at its potential costs and difficulties. But 
there was one process which seemed to offer a cast 
ing with all of the desired characteristics. 


SOLUTION: Using the shell mold casting proc- 
ess to produce the difficult-to-make brass andirons 


They discovered that the shell-mold process was 
the only one which filled all these requirements: 

®@ Absolute control of wall thickness. 

@ Finishing operations reduced to minimum. 

@ Ability to hold small, intricate detail. 

The company makes the internal shell core for the 
andirons, producing the inner contours on a Shalco 
dump machine. Four interlocking, outer cores pro- 
duce the tracery design and the part's outer contour. 

The shell mold is made on a dump roll-over ma- 
chine. Its pattern is both the core-print of the inter- 
locking cores, and the internal contour core. 

Two of the outer-detail cores are assembled in the 
shell mold’s drag-half. The inner body core is then 
set, and the remaining pair of outer-contour cores 
are locked in the lower pair. 

Cope is placed over the core assemblies and the 


INTRICATE andi- 


ron has thin walls 
and detail. 


POURING molten 
vellow brass into 


shell molds 





CURED SHELL can be seen in this photo as it is being removed 
from the pattern on a shell-mold making machine. This shell 
makes cope and drag for andirons 


entire shell is sealed with ; 1 phenolic adhesive. The 
casting is then poured in yellow brass 

Since the switch to shell mold castings, Bennett 
Ireland has discovered several production advantages 
in the process: 


Flash is held to a minimum. 

Parts can be polished after gates are sawed 
Finishing operations are reduced 

Wall thicknesses are strictly controlled. 
Production is much more rapid. 

Costs are cut approximately 25% or more. 
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A 1200 TON die casting machine is used here to cast the alumi- 


num shroud for a new four cylinder outboard motor 


Johnson Motors 
shows the 
economy of... 


HE problem was to design, die 
on and build a four-cylinder 
V-type outboard motor. Engineer- 
ing and design were easy since 48 
years of experience amply quali- 
fied the Outboard Marine Corp. 
for this phase. Manufacturing the 
“Vv”, however, was another prob- 
lem. Nothing but a die-cast alumi- 
num cylinder block would be ac- 
ceptable to the engineers. No- 
where, not even in the auto indus- 
try, had there ever been a commer- 
cially successful die casting of a 
V-type aluminuum cylinder block. 

Many conferences and_head- 
aches later, Johnson Motors, a sub- 
sidiary of Outboard Marine Corp., 
announced that they would soon 
market a 50 HP, feur cylinder V- 
type engine. What had _ been in- 
volved before this announcement 
could be made? First, the design 
of a die-casting die was almost all 
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THE DIE for this four cylinder “V” 


slide Ss. Five inserts will be mec hani« lly positions d 


type engine block is mostly 


DIE CASTINGS 


Die Casting a “V” Type 


slides. Second, was the design and 
Lester-Phoenix, 
Inc., of one of the world’s largest 


construction, by 


die casting machines; a giant solid 
frame job with a clamping capaci 
ty of 1200 tons. And finally, the 
decision to make adjust 
ments in the factory and build an 


mayor 


entirely new die-casting plant with 
capacity for dozens of new ma 
chines. 

After repeated meetings of engi 
neers and executives of both John 
son and its parent organization, | 
Rayniak, Outboard 
Marine, came up with a die design 


president of 


that seemed feasible: It used six 
core slides, each operated by an 
auxiliary hydraulic unit. So intri 
cate was his design that, techni- 
cally, at one point in the casting 
operation, there actually would be 
no die, merely the spot where the 
die had been formed when all six 


slides were in place 

In fact, as Rayniak planned it 
there would be so much di open 
ing that no special apparatus 
would be required for removing 
castings from the machine, thus 
speeding its operation To prove 
to his own satisfaction, and that of 
his associates, that the revolution 
ary die was practical, miniature 
wooden operating models were 
built before the final 
placed. 

Then 
its German licensee, Maschinen 
fabrik Weingarten, in Weingarten, 


Germany, to cast the main frame 


order Was 


Lester-Phoenix called on 


casting, adjusting die plate, ad 
y movable die 


justing screw, and 


plate. Despite the immensity of the 
machine, a tolerance within two 
thousandths of an inch was laid 
down for the two parallel die 


mounting platens. 





WIDE OPEN die construction makes casting 


moval and handling easy 


Engine Block 


Meantime, the rest of the ma- 
chine-components and the hydrau 
lic control assemblies were being 
produced in Cleveland. The mov 
able die plate, adjusting screw 
and adjusting die plate were 
shipped direct to Waukegan, via 
the Great Lakes. 

Last September, Lester-Phoenix 
personnel began a six-week job of 
assembling the giant machine on 
the floor of the Johnson plant. 
When the machine was nearly fin- 
ished and ready to be cycled, its 
clamping tonnage was tested by 
strain gauges on a load ring cali- 
brated at the National Malleable 
Casting Technical Center. Under 
supervision of an independent con 
sulting engineer, the test showed 
1,200 tons of clamping pressure at 
only 60% of maximum pump pres 
sure. 

The machine, just one foot 


TRIMMED castings are cleanec 


surface improvement also results 


shorter than box-car length, is ca 
pable of casting up to 474 lbs. of 
aluminum in a single shot. Its one 
piece cast alloy steel frame holds 
a movable die plate 72” wide by 
55” high and can accommodate a 
maximum die height of 50”. The 
toggle-locking mechanism allows 
a die opening adjustable from 
1044” to 36”. Maximum pressure 
available is 20,300 psi. 

Central die height adjustment is 
accomplished by an electrical mo 
tor mounted on the frame. There 
also are: a pre-fill injection system, 
adjustable shot position from 4” 
to 14” below center, automatic 
grease lubricating system, and 
automatic hydraulic ejection of 
castings. An eight-ton bridge crane 
services both this 1,200-ton ma 
chine and a 800-ton capacity Les- 


ter-Phoenix unit installed next to it. 


continued on page 63 


ind deburred by steel shot blasting. Some 








Jose ph L.. Ravniak literally grew up 
with outboard motors. Now manager 
ot Johnson Motors and a vice presi 
dent of Outboard Marine Corp., the 
parent company Mr. Rayniak joined 
Johnson during his high school days as 
in assembly line worker during vaca 
tion tine 

Rayniak graduated from Prudue 
University in 1941 and joined Johnson 
on a full time basis as supervisor of 
plant layout. After service in the Air 
Corps he returned to Johnson as supet 
intendent of the dic casting depart 
ment. In 1948 he was named general 
plant superintendent and factory man 
ager in 1949. In 1951 Mr. Rayniak was 
made assistant to the general manager 
in charge of production and in 1952 


moved into his present position 
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IF YOU DIE CAST... 
H-P-Ms Give You More 
For Your Money 


“4 


8) 
Here’s Why H-P-Ms Cut Costs 
Through Better Design 


, . ‘ MORE “BEEF”’—Heavier platens . . . more die support, less deflec- 
H-P-M die casting machines are the tion. Larger rods . . . reduced flash, less trimming . . . more 


answer to many of today’s die cast- casting dimensional control . . . less die trouble. 


ing problems eek production output MORE PRESS WEIGHT—Compare price per pound... you'll have 
to meet any job requirement... difficulty finding an equal. In addition . . . H-P-M’s many 
cleaner castings... negligible flash new design features. 


. +. parts produced to accurate di- 


; Recigg MORE HORSEPOWER—Clamps to the rated tonnage ... more 
mensional tolerances with improved 


: : pressure cycles per hour . . . higher injection speeds and pres- 
quality and density. H-P-M’s new sures .. . positive and instantaneous injection follow through. 


design, mechanical link wonge MORE SPEED IN DIE SET-UP—Single central screw adjustment 
clamp and new injection end, re- changes daylight and controls tonnage . . . no tie rod nut 
sults in a new approach to die cast- adjustment. 


: 3 : . tn aii TR 

ing techniques. Here’s why H-P-Ms MORE PRESS FLEXIBILITY—No die too complicated or sequence 

are the best buy: too elaborate. Infinitely adjustable . . . complete control of 
action, both clamp and injection ends . . . speed and tonnage 
assured when needed. 


MORE SAVINGS IN MAINTENANCE—Self-contained clamp and 
injection ends . . . compact hydraulic power units . . . mani- 
folded high pressure hydraulics . . . automatic lubrication .. . 
Write for Bulletin 5400-A, today simplicity of mechanical link wedge design. 


H817 


THE HYDRAULIC PRESS MFG. COMPANY 


A DIVISION OF KOEHRING COMPANY . MOUNT GILEAD, OHIO, U.S.A. 


For more information circle No. 31 on the Reader Service Card 
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SINTERIN 


A preliminary engineering report 


which may indicate a future era 


in powder metallurgy with.. . 


DUCTILITY of Steelmet powder allows 
intricate parts to be molded at low 
forming pressures and these 


to high strength 


parts sinter 
and high density 


New — Pre-alloyed Metal Powders 


new series of ferrous metal 


A 


nounced by P. R. 


powders have been an 
Mallory & Co., 
Inc. These pow ders are reported to 
permit the fabrication of sinterings 
of high density (95% to 98% of 
theoretical ); with physical and me 
chanical properties comparable 
with those of wrought steels of sim- 
ilar composition 


An advantage, says the company, 
is that these new powders permit 
making high strength, high densi- 
tv parts with a single pressing and 
sintering. This is in contrast to the 
methods now emploved of either 
multiple pressings and sinterings or 
infiltration with copper or brass 


While a wide variety of powders 
have been made there will be only 
four compositions available soon. 
The composition and proper- 
ties of sinterings made from these 
four powders are given in Table I. 
All pressing was done between 30 
and 50 tons per square inch pres- 
sure and only a single pressing and 
sintering was employed. For com- 
parison, the properties of some 
commonly used wrought steels are 
given in Table II, the duplication 
of properties is clear. 


The new powders are manufac- 
tured by modifying the commer- 
cially available low cost iron pow- 
ders. No carbon needs to be added 
to the Mallory powders nor is cop- 
continued on next page 





TABLE | 
PROPERTIES OF FOUR MALLORY STEELMETS 
(MADE BY SINGLE PRESSING AND SINTERING) 





Stee!lmet Steelmet 


100 101 


Steelmet Steelmet 


302 600 





Composition |1Mn-1NiFe] 9Ni-1Mn-F¢ 


| As Sintered] As Sintered 


Condition 


Density, g 


Percent 
Theoretical 
Density 
Ultimate Ten- 
sile Strength 
p.s.l 


78.000 


50.000 
82.000 


55,000 
Yield Strength 
(1) p.s.i 


30,000 — | 68,000 
35,000 70,000 
Percent 
Elongation (2 30 — 20 


Too ductile} 
to break 


Rupture 
Modulus, 
p.s.i 


Hardness 


Rockwell B 


Izod Impact 
Ft. Lbs. 


Unnotched 
Impact (Ft 
Lbs.) Modi- 


fied Izod 








Fatigue (3) 
Strength 27 500 
p.s.i. 





302 





| 
Stainless| 


| 


2 Cu — 25Ni-Fe 


- 
As Sintered | As Sintered|Precipitation 
Hardened 


85,000 — 
90,000 


68.000 — 
70.000 


75.000 
90,000 





35.000 — 52.000 82.000 — 
37 000 55.000 $8,000 


—_ on — —— 


20 — 16 


182.000 290.000 296.000 


SO — 90 


Bent Only 








(1) Yield strength is taken at 0.2% offset 
(2) Standard MPA bar has | inch gage length 
(3) Tests were for 10° cycles 
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TABLE Ii 
PROPERTIES OF SOME WROUGHT STEELS (1!) 





Stainless 


SAE 1010 SAE 1040 SAE 1060 SAE 2512 302 


2°% Copper Steel 








Precipitation 


Condition Hot Rolled Cold Rolled) Annealed Hot Rolled | Annealed | Normalized Hardened 








Density, g/cc 7.8 7.8 73 7.8 8.0 
Ultimate Tensile 47.000 — 85.000 — 98.000 — 80.000 — 
Strength, psi 51,000 100,000 105,000 86,000 100,000 80,000 97.000 
Yield Strength, 26,000 — 71.000 — 2aH00— | °&«&«X|- 
(2) psi 29.000 88.000 54.000 62,000 15,000 73,000 








89,000 





% Elongation (3) 38 — 28 17 —12 20 — 12 28 
Rupture Modulus, 
psi 








Hardness, 

Rockwell B 56 9. 86 
Izod Impact (4) {35 (trans.) | ; a 
Ft. lbs. 88 (long. 5 105 


Fatigue Strength eit ae 30.000 
psi 25,000 50,000 50,000 £0,000 10,000 




















) Data taken from 1957 SAE Handbook, Materials Engineering File Facts, Meta! Progress Data Sheets and Metals Handbook 

) Conditions not specified in references 

) Measured for 2'' gage length 

) Very much dependent upon processing history 
per addition or copper infiltration These new powders should fill a tential of greatly expanding the ap 
necessary to secure the properties long felt need in the powder metal- plications of sinterings in the field 
shown in the tables. lurgy industry and have the po of highly stressed parts. 


Switch to Sinterings Solves Cost Problems 


at the Sun Electric Corp., in 
Chicago, Ill., manufacturers of electrical indicating 
instruments, was to quantity-produce magnetic pole 
pieces which have the geometric accuracy needed to 
create a uniform magnetic field for precision meter 
movements. This uniformity is an important factor. 
It affects meter linearity. 


OLD METHOD of making parts was to machine 


them from cold rolled steel bar stock. This series of 
operations included cutting the stock to size, ma POLE PIECES and permanent magnet 
chining base surfaces flat, drilling, and tapping. This 
meant a low material yield, plus high labor costs, and 
resulted in a comparitively expensive part. 


NEW METHOD of manufacturing the pole pieces 


is to produce them in sintered, powdered iron. Made 
of pure metal, the parts are first electro-plated with 
copper, then soldered in pairs to the permanent mag- 
nets. Next, each entire sub-assembly is nickel-chrome 


plated. 


of using sintered, powdered iron 
pole pieces include the dependable, consistent  tol- 
erances characteristic of sintered parts. Cost of ap- 
proximately 200,000 parts made yearly is less since 
machining operations are practically eliminated. Pro- 
duction is much faster. 











PARTS chrome-plated inside meter. 
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SIMPLE SHAPES, small sizes and everyday metals, that’s the 


story of these investment castings 
cams, knobs, levers, flanges and brackets 


The parts comprise cranks, 
All are common com- 


The experience of one foundry shows 


that cost savings are possible when... 


ponents ot many machines and pieces ot equipment All are 
most economically made as investment castings in spite of their 
simplicity and uncomplicated design. 


Small, Simple Parts Are Investment Cast 


By LOUIS E. BROOKS* 


N talking to a large number of 
designers, engineers and pur 
chasing people, there seems to be 
a popular concept that investment 
castings are economically applied 
only in the production of intricate, 
odd shaped and difficult to machine 
metal parts. Some even express the 
idea that if a part cannot be made 
by any other method, then use in 
vestment castings. These concepts 
are not true. 
Our investment casting foundry 
is producing about 1000 different 
About one half of 


these parts are conventional ma- 


parts per year. 


chine elements such as crank arms, 
levers, brackets, cams, flanges, 
knobs and housings. At first glance 
these might look like parts that 
would be machined from bar stock 
or forgings. In fact, most of the 
parts illustrated were not designed 
to be cast. However, they are being 
made as investment castings, and 
they are being made by this meth- 


od because investment casting 


*Vice-Pres. & General Manager 
Jelrus Precision Casting Corp 


proved most economical 

While spectacular application of 
the investment casting process has 
been made in producing complex 
components, some of them almost 
impossible to make any other way, 
there is a vast field of machine 
elements which can be made by 
this process at a savings in cost 
Due to the publicizing of these 
complex castings, the impression 
made that investment 
castings are expensive and unless 
the part costs well over $1.00 to 
machine, investment castings 
would not be economical. This is 
not the case. Tooling for invest 


has been 


ment cast parts is relatively inex- 
pensive. For simple parts, such as 
some of those illustrated, tools run 
as low as $125.00. Some of the parts 
illustrated cost as little as 20 cents. 

Investment casting offers 
dom of choice of alloy which is 
sometimes impractical when ma 
chining from bar stock. Unless 
quantities are high enough to jus 
tify buying raw material from the 
mill, warehouse stocks are relatively 


free- 


limited particularly when odd size 
rounds or rectangular bars are re- 
quired as a base from which to 
start machining. Since the cost of 
metal is a relatively small part of 
the cost in producing an investment 
casting, high alloy steels, stainless 
steels and tool steels cost little 
more than low carbon steels. 

The illustrated castings have 
been selected as typical of the fol 
lowing classes of machine ele- 
ments: crank arms, levers, flanges, 
brackets, clamps, pawls, and knobs 
Both ferrous and non-ferrous met 
als are represented Most of these 
parts do not have the “shape fac 
tor” normally associated with cast- 
ings. Basically these parts have 
machined 


parts to investment castings. There 


been converted from 
are a few factors in common which 
make the parts economical invest 
ment casting applications as com 
pared to machining from bar stock, 
forgings or sand castings: 

1. Fewer machining operations 
such as milling and turning in 
continued on page 66 


pmm february ‘58 / 37 





KUX 


for the most complete line of 


POWDER METAL PRESSES 


FROM 10 TONS TO 500 TONS 


e =DIE FILLS UP TO 15” 


HYDRAULIC OR MECHANICAL MODELS 


An entire range of sizes and models, both mechanically and 
hydraulically operated is available in the Kux family of 
powder metal presses, a few of which are illustrated. A card 
will bring you an illustrated catalog of these famous machines 
which set the standards for peak performance. 


d 4 A) 
* ie, 
% 


i en? gic 4 W 


vw 
xe 


@ Fully Hydraulic — applies pressure to 
tablet with both upper and lower 
punches. Lower punch ejects tablet 
with full forming pressure. 





Completely Aut tic — pushbuttons 
operate machine continuously or 
through a single cycle with an auto- 


matic stop position. 


Accurate Dimensional Thickness of Tab- 
lets—upper and lower punches come 
to a positive mechanical stop position, 
holding thickness of each tablet. 


Always True Density — upper and lower 
pate can be adjusted to come to a 

ydraulic pressure stop position, ap- 
plying exact pressure on the tablet to 
give true density regardless of varia- 
tion in die fill. 


For more 
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Perfect Punch and Die Alignment — com- 
bination leader-pin, ball-bearing guides 
keep upper punch in perfect alignment 
with dic at all times, so that close 
tolerance parts can accurately be made. 


Push Button Control of Adjustments — for 
upper punch penctration into die, and 
the die fill allows instant and accurate 
change of either setting, and scales 
show the exact position of the punches 
at all times. 


Independent Secondary Lower Punch 
Mechanism Available — hydraulically 
operated with separate timing and 
stroke control—can be used to apply 
pressure, to eject compact, or to move 
core rod up and down during filling or 
ejection sequence. 


MODEL 658 


Toggle type 
heavy duty press 
—75-ton total 
pressure. 


MODEL 64 


Multiple motion 
press—30 tons 
total pressure. 


WRITE FOR ILLUSTRATED CATALOG 


KUX 


MACHINE CO. 


6725 North Ridge Avenue 
Chicago 26, Illinois 


Also builders of a full range of die cast- 
ing machines . . . from 25 tons to 1000 
tons in size. 
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S DATA OFFERED IN THIS MONTH’S ADS 


the Reader Service Cards on the facing page will 


get you these free reference materials. Circle the numbers and mail. 


. Die Casting Machines—Bulletin P- 
10 from ABC Die Casting Machine 
Co., provides complete engineering 
data and prices on the company’s 
line of small die casting machines. 


Refrax Pots—Information is avail- 
able on the company’s line of Re- 
frax Pots, Ingot Molds, Utility 
Castings and Goosenecks. ACF In- 
dustries Inc. 


- Induction Melting—Purity, uni- 
formity and precise temperature 
control are the reasons given for 
using Ajax-Northrup induction 
furnaces when centrifugal casting. 
Information on these furnaces is 
available from Ajax Electrothermic 
Corporation. 


Low Operating Cost—High speed 
die casting machines that have 
over 1300 free cycles per hour and 
shot capacity up to 3 lbs., are de- 
scribed in an illustrated folder. 
Complete data is given on all mod- 
els. American Die Casting Ma- 
chinery Co. 


Aluminum Flux—Apex aluminum 
flux that eliminates hard spots, 
porosity, is presented in the book- 
let “Apex Flux Data”. Apex Smelt- 
ing Co 


- Steel Plunger Rings—Technical 
information describes hardened 
steel plunger rings, for die casting 
machines, that are giving over 
100,000 shots per set. Auto-Diesel 
Piston Ring Co. 


. Die Casting Machines—A complete 
catalog is available from B & T 
Machinery on their line of cold 
chamber and gooseneck type die 
casting machines which are de- 
signed and built to customer speci- 
fications. 


Compacting Press—A new 50W 
low-cost compacting press, that is 
designed for versatility and has a 
rated pressure of 50 tons, is de- 
scribed in technical literature from 
the Hamilton Div., Baldwin-Lima- 
Hamilton. 


Sintered Powder—products; their 
composition, manufacture and ap- 
plication, are discussed in a 24- 
page handbook from Bunting Brass 
& Bronze Co. 


. Improved Die Casting—Faster die 
casting production at lower cost is 
said to be possible in literature on 
the Model 40-N machine built by 
Cleveland Automatic Machine Co. 


19. Small Die Casting Machines—A 


brochure from Cast-Master, Inc 
gives full details and specifications 
on two new die casting machines, 
the 7Z for zinc, tin and lead, and 
the 7A for aluminum, magnesium 
and brass 


High-Vacuum Furnace—Bulletin 
No. 4-30 from Consolidated Elec- 
trodynamics Corp. gives complete 
specifications, accessories, and de- 
sign features on a_ high-vacuum 
furnace for either laboratory or 
production 


. Induction Heating—36_ illustrated 


pages, in the new Lepel High Fre- 
quency Laboratories, Inc. catalog, 
describe Lepel Electronic Tube 
Generators and Lepel Spark Gap 
Converters. 


. Sprue Bushings—water cooled sprue 


spreaders, and hot form and nitral- 
loy ejector pins are described in 
literature from Detroit Mold En- 
gineering Co, Complete prices and 
specifications are included 


. Small Die Castings—A_ fact-filled 


bulletin from Gries Reproducer 
Corp. explains their “Intercast” 
method of producing zinc-alloy 
units with moving elements in a 
single operation which is automatic 


. Briquetting Presses—Design and 


engineering data sheets are avail- 
able from Haller, Inc., on their 
hydraulic and mechanical briquet- 
ting presses; built for speed, ac- 
curacy and economy. 


. Sinterings—A new 12-page bro- 


chure from Hoeganaes Sponge Iron 
Corp., provides an excellent intro- 
duction to pewder metallurgy in 
metal parts production. 


. Die Casting Machines—Bulletin 


5400-A, from Hydraulic Press Mfg 
Co., describes their line of die cast- 
ing machines that have more press 


weight, more horsepower, more 


speed in die set up, more press flexi- 
bility, and more savings in equip- 
ment maintenance. 


- Heat Treating—A new bulletin 


from C. I. Hayes, Inc., describes 
the facilities available at the com- 
pany’s laboratory. Data is also 
available on the following heat 
treating procedures: High Speed 
Hardening, Tool Steel Hardening, 
Carbo-Nitriding, Sintering, Vacu- 


33. Induction Furnaces—Bulletin 70 de- 


scribes the high melting speeds 
and other features of the INDUC- 
TO high-frequency induction fur- 
naces. Inductotherm Corp 


. Small P-T Furnace—Full details 


have been released by Detroit 
Electric Furnace Div., Kuhlman 
Electric Co. on a pot-tilting elec- 
tric furnace for laboratory or pilot- 
plant metal melting 


Die Casting—Information on the 
facilities and services of Latrobe 
Die-Casting Co., from initial de- 
sign to completed casting, is avail- 
able from the company 


. Aluminum—Permanent Mold Cast- 


ings. ‘‘Manufacturing Achieve- 
ments in Molten Aluminum” de- 
scribes modern methods in mold 
designing, metallurgy and mass 
production operations. Monarch 
Aluminum Mfg. Co 


. Standard Bearings—National Mold- 


ed Products, Inc. has issued a list- 
ing of standard size bushings and 
bearings carried in stock. Sizes, 
load data, etc., are furnished 


Plast-Ilron Powders—Technical 
data on 10 standard compacting 
grades of iron powders is avail- 
able from the Plastic Metals Div., 
National-U.S. Radiator Corp 


. "How and When to Hob"—is the 


title of a booklet published by 
Newark Die Hobbing & Casting Co 


. Vacuum Die Casting—Information 


is available from the Forge and 
Fittings Div.. H. K. Porter Co., on 
how pieces now produced by 
conventional die casting methods 
may be improved in quality and 
economy — by vacuum die casting 


. Sinterings—A new brochure, “How 


to Cut Precision Parts Costs with 
the Remet Powdered Metal Proc- 
ess”, is available from Reese Metal 
Products Corp 


. lron Powder—Information is avail- 


able from Republic Steel Corp., on 
their line of powders with the con- 
trolled dimensional factor process 
of manufacturing. Technical data 
is included on test evaluations, 
chemical composition and physical 
properties. 


um Heat Treating, and many others. continued on page 49 
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THE FOLLOWING WOULD LIKE TO GET EACH MONTH 


Mojor Products mode at this address 
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THIS PLANT (PRODUCES) TYPES OF PARTS CHECKED BELOW 


THE MOST MODERN Reader 

Service Department in the pub- Please type or print clearly 
lishing industry is staffed, 

equipped and trained to serve Name 

you at PMM. Automatic equip- 

ment processes your requests 
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FACTS AT YOUR FINGERTIPS 


SUBSCRIPTIONS to PMM are free 
if you are 1) management, engi- 
heering or purchasing personnel 
in a plant that 2) produces or 
uses precision metal molded 


parts. Just fill out this order card 
COMPLETELY and mail it. 


These two Reader Service cards 
will bring you copies of any 
itlechitig-Melit-la-t>M-lame(-tiael-1-1- a 


this issue. To use them: 


1. Every ad and literature item 
has a key number. Circle the 
number(s) on the card that cor- 
responds to the item you want 


more facts about. 
2. Fill out the card COMPLETELY. 


3. Drop it in the mail. No postage 
needed. PMM will do the rest. 


IMPORTANT: To get materials 
offered in this issue, use only 
the two Reader Service cards 
bound in this issue. Be sure to 
mail them before the expiration 
date printed on the reverse side 


of the cards. 
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The precision finish reflects the quality of 


the die cast microscope components used 
by American Optical Co. 
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LOW VOLTAGE 
GENERATORS _ 


EVERY THING FOR 


ANODIZING 


H-VW-M is your one source for supplies, equipment —and the 
best service anywhere! 

Whether you're setting up a new aluminum finishing shop, or 
enlarging or modifying existing facilities, you can fill all your 
needs at H-VW-M. That’s because H-VW-M is the one company 
combining a complete engineering service with a full line of 
equipment and supplies for modern aluminum finishing. 

Here’s an idea of what you can get, anytime, from H-VW-M: 
@ ELECTRICAL EQUIPMENT — a full line of both Germanium and 

Selenium rectifiers, 6 to 48 volts, remote and self contained 

models, with a wide choice of controls. Or a wide range of 

low voltage generators. 

STILL TANK OR FULL AUTOMATIC EQUIPMENT — whatever you 

need, from a single component to a complete, integrated “DIAL-A-CYCLE” MEANS AUTOMATED ANODIZING — 

system set the dial, and the H-VW-M automatic conveyor does 
i the rest! One operator can anodize or electroplate a 


ALUMINUM FINISHING SUPPLIES — new compounds, improved number of different parts, each requiring its own special 
cleaners, and H-VW-M “Job-Tailored” Buffs, to give you top finish, treatment, or color. Carrier follows dial setting, 
economy in every finishing step. lowers parts into right tank for right period, bypasses 
ENGINEERING SERVICE AND INSTALLATION—one responsibility, others—automatically. Save on production time, labor, 
all the way. H-VW-M engineers and technicians are special- oo ne. J 
ists in anodizing equipment, with years of experience behind 

them. 

all information, write to Hanson-Van Winkle-Munning Company, Matawan, New Jersey. Offices in principal cities. 


PLATEMANSHIP —Your H-VW-M combination— 


of the most modern testing and develop- 
| -“VW- ment laboratory—of over 80 years experi- 
ence in every phase of plating and 
polishing — of a complete equipment, 


process and supply line for every need. ® aver 


INDUSTRY'S WORKSHOP FOR THE FINEST IN PLATING AND POLISHING PROCESSES + EQUIPMENT + SUPPLIES 


For more information circle No. 69 on the Reader Service Card 
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DIE CASTINGS 


Surface Finishing Die Castings 


Part 1 — The influence of part and die design 


By P. R. KALISCHER, Editor 


T doesn’t matter what kind of 
finish is to be applied to a die 
casting, SURFACE FINISHING 
STARTS ON THE DRAFTING 
BOARD. If a die casting is not de- 
signed for the finish it is to receive, 
a good coating may be impossible, 
and almost certainly will be expen- 
sive. So, if we are going to con- 
sider the different ways in which a 
die casting can be finished, we 
must start at the design stage. 
There are many different finishes 
that can be applied to die castings, 
but they finally break dewn into 
two basic procedures as far as 
design is concerned. These two pro- 
cedures are plating and _ painting. 
Now why has a die casting been 
chosen in the first place? Obvious- 
ly because it is the most inexpensive 
method of making the part. But 
along with the cost factor is this: 
die casting is basically a mass pro- 
duction method. On small lots it is 
seldom the cheap way of manufac- 
ture. Now if parts are to be fabri- 
cated by mass production methods, 
it would be absurd to throw away 
the gains on slow, hand finishing 
operations. Mass produced items 
must be mass finished and _ this 
means the use of as much fully 
automatic machinery as_ possible. 
The machinery is available for low 
cost surface finishing so that the 
real problem is one of design. 
Naturally, not all parts can be 
designed to use automatic finishing 


methods to their fullest ability; 
functional requirements will often 
prevent that. In such cases a com- 
promise must be made between 
lowest possible finishing costs and 
operational requirements. But let's 
see what the design factors are 
that lower finishing costs. 


PARTING LINES 


Parting of the dies should always 
be on an unfinished surface or on 
an edge if possible, since trimming 
must always be done. 

Should a parting occur on a sur- 
face that is to be finished, extra 
operations are always involved 
Even with the most precise trim 
ming that is commercially feasible 
a small flash or burr will remain 
and some “smeared” metal will be 
left. These defects must be re 
moved by grinding and sanding, 
both of which are usually hand op- 
erations. Further, when these sur- 
face imperfections are removed 
the area sanded must be blended 
into adjacent surfaces so that auto- 
matic operations that are to follow 
will be the most efficient. 

Due to the rapid cooling of the 
molten metal by the die, these cast- 
ings always have a dense, chilled, 
surface skin. Porosity in this skin 
is practically zero. Below the 
chilled surface, however, there is 
always more or less porosity. 
Where flash, overflows, parting 
lines, etc. are trimmed off a narrow 


area where appreciable porosity 
will occur. As we will see when 
plating is discussed, there is the 
possibility of an imperfect coating. 


RADII 


On both inside and outside cor- 
ners the radii should be as generous 
as possible. This is only good de- 
sign practice, but where surface 
finishing is involved it becomes 
even more important. Castings that 
are to be buffed and polished can- 
not be handled on automatic 
internal angles are 
sharp, they require hand work, in- 
cluding the blending-in operation. 


equipment if 


But sharp corners, especially in- 
side corners, present another and 
more serious finishing problem 
Where a sudden change in direc- 
tion occurs there is almost always 
turbulent flow set up in the molten 
metal. Since cooling is extremely 
rapid on the die surface, this tur- 
bulence will show up as flow lines 
and possible cold shuts in the cast- 
ing. Usually these lines must be 
removed before any surface coat- 
ing can be applied and when the 
casting is to be plated the removal 
of flow lines is an absolute must. 
Generally these surface discontinu- 
ities are so deep that the casting 
must be scrapped. 

There are other disadvantages to 
sharp corners. On inside corners, 
paints and enamels will tend to 
build up while on outside corners 
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EVERY THING FOR 


ANODIZING 


H-VW-M is your one source for supplies, equipment — and the 
best service anywhere! 

Whether you're setting up a new aluminum finishing shop, or 
enlarging or modifying existing facilities, you can fill all your 
needs at H-VW-M. That’s because H-VW-M is the one company 
combining a complete engineering service with a full line of 
equipment and supplies for modern aluminum finishing. 

Here’s an idea of what you can get, anytime, from H-VW-M: 
@ ELECTRICAL EQUIPMENT — a full line of both Germanium and 

Selenium rectifiers, 6 to 48 volts, remote and self contained 

models, with a wide choice of controls. Or a wide range of 

low voltage generators. 

STILL TANK OR FULL AUTOMATIC EQUIPMENT — whatever you 


need, from a single component to a complete, integrated “DIAL-A-CYCLE” MEANS AUTOMATED ANODIZING — 
system. set the dial, and the H-VW-M automatic conveyor does 
the rest! One operator can anodize or electroplate a 


ALUMINUM FINISHING SUPPLIES sin — compounds, improved number of different parts, each requiring its own special 
cleaners, and H-VW-M “Job-Tailored” Buffs, to give you top finish, treatment, or color. Carrier follows dial setting, 
economy in every finishing step. lowers parts into right tank for right period, bypasses 
ENGINEERING SERVICE AND INSTALLATION—one responsibility, pron aats age Save on production time, labor, 
all the way. H-VW-M engineers and technicians are special- Cages aeneenees. 

ists in anodizing equipment, with years of experience behind 
them. 

all information, write to Hanson-Van Winkle-Munning Company, Matawan, New Jersey. Offices in principal cities. 


PLATEMANSHIP —Your H-VW-M combination— 


of the most modern testing and develop- 
cos a ment laboratory—of over 80 years experi- 
ence in every phase of plating and 
polishing — of a complete equipment, 


process and supply line for every need. @ «76 


INDUSTRY'S WORKSHOP FOR THE FINEST IN PLATING AND POLISHING PROCESSES + EQUIPMENT + SUPPLIES 


For more information circle No. 69 on the Reader Service Card 











42 / february '58 pmm 





DIE CASTINGS 


Surface Finishing Die Castings 


Part 1 — The influence of part and die design 


By P. R. KALISCHER, Editor 


T doesn’t matter what kind of 
finish is to be applied to a die 
casting, SURFACE FINISHING 
STARTS ON THE DRAFTING 
BOARD. If a die casting is not de- 
signed for the finish it is to receive, 
a good coating may be impossible, 
and almost certainly will be expen- 
sive. So, if we are going to con- 
sider the different ways in which a 
die casting can be finished, we 
must start at the design stage. 
There are many different finishes 
that can be applied to die castings, 
but they finally break dewn into 
two basic procedures as far as 
design is concerned. These two pro- 
cedures are plating and _ painting. 
Now why has a die casting been 
chosen in the first place? Obvious- 
ly because it is the most inexpensive 
method of making the part. But 
along with the cost factor is this: 
die casting is basically a mass pro- 
duction method. On small lots it is 
seldom the cheap way of manufac- 
ture. Now if parts are to be fabri- 
cated by mass production methods, 
it would be absurd to throw away 
the gains on slow, hand finishing 
operations. Mass produced items 
must be mass finished and _ this 
means the use of as much fully 
automatic machinery as_ possible. 
The machinery is available for low 
cost surface finishing so that the 
real problem is one of design. 
Naturally, not all parts can be 
designed to use automatic finishing 


methods to their fullest ability; 
functional requirements will often 
prevent that. In such cases a com- 
promise must be made between 
lowest possible finishing costs and 
operational requirements. But let's 
see what the design factors are 
that lower finishing costs. 


PARTING LINES 


Parting of the dies should always 
be on an unfinished surface or on 
an edge if possible, since trimming 
must always be done. 

Should a parting occur on a sur 
face that is to be finished, extra 
operations are always involved 
Even with the most precise trim 
ming that is commercially feasible 
a small flash or burr will remain 
and some “smeared” metal will be 
left. These defects must be re 
moved by grinding and sanding, 
both of which are usually hand op- 
erations. Further, when these sur- 
face imperfections are removed 
the area sanded must be blended 
into adjacent surfaces so that auto- 
matic operations that are to follow 
will be the most efficient. 

Due to the rapid cooling of the 
molten metal by the die, these cast- 
ings always have a dense, chilled, 
surface skin. Porosity in this skin 
is practically zero. Below the 
chilled surface, however, there is 
always more or less porosity. 
Where flash, overflows, parting 
lines, etc. are trimmed off a narrow 


area where appreciable porosity 
will occur. As we will see when 
plating is discussed, there is the 
possibility of an impertect coating. 


RADII 


On both inside 
ners the radii should be as generous 


and outside cor 


as possible. This is only good de- 
sign practice, but where surface 
finishing is involved it becomes 
even more important. Castings that 
are to be buffed and polished can- 
not be handled on automatic 
equipment if internal angles are 
sharp, they require hand work, in- 
cluding the blending-in operation. 

But sharp corners, especially in- 
side corners, present another and 
more serious finishing problem 
Where a sudden change in direc- 
tion occurs there is almost always 
turbulent flow set up in the molten 
metal. Since cooling is extremely 
rapid on the die surface, this tur- 
bulence will show up as flow lines 
and possible cold shuts in the cast- 
ing. Usually these lines must be 
removed before any surface coat- 
ing can be applied and when the 
casting is to be plated the removal 
of flow lines is an absolute must. 
Generally these surface discontinu- 
ities are so deep that the casting 
must be scrapped. 

There are other disadvantages to 
sharp corners. On inside corners, 
paints and enamels will tend to 
build up while on outside corners 
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the organic finishes will tend to 
drain away. Again in plating, par- 
ticularly chromium plating, it is 
difficult to throw metal into the 
corners unless a conforming anode 
is used. 

These few considerations show 
how imperative it is to allow the 
largest possible radii where severe 
changes in direction occur. 


SECTION CHANGES 

Section thickness changes are 
unavoidable. For that matter, one 
of the features of die castings is 
the ability to cope with these 
changes. But trouble can be en- 
countered if the changes are too 
sudden. Design should always be 
for a gradual change in section 
and for the metal feed to be from 
the thicker to the thinner portions. 
Where these conditions are not met 
the castings may show flow lines, 
cold shuts and similar faults. All 
of these will be apparent in the 
finished part unless an uneconomi- 
cal amount of surface preparation 
is given. 

Ribbing to strengthen a thin wall 
is common. Here again the transi- 
tion from the rib to the standard 
wall thickness should be gradual 
to prevent surface imperfections 
that would cause part rejection or 
extra surface preparation. 


BLIND HOLES AND BOSSES 


Generally, blind holes and bosses 
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are a case oft feeding a thick sec- 
tion from a thinner one. Unless 
measures are taken to insure ade 
quate feed of metal, sinks can oc 
cur. Generally there is no cure for 
these other than redesign to elimi 
nate the source of the trouble. In 
some cases filler metal can be ap- 
plied prior to finishing. Where the 
parts are to be plated this salvage 
operation is never possible. It can 
sometimes be used when either a 
conversion coating or paint is used 


LARGE FLAT SURFACES 

When it is possible, large flat or 
even gently curved surfaces should 
be broken up. Particularly on flat 
surfaces, even a very slight rise o1 
depression will be very apparent. 
A decorative rib or some other 
method of breaking the surface 
should be used. Where large un- 
relieved surfaces must be used they 
should be slightly curved. 


SURFACE DETAILS 

For decorative purposes, or for 
identification, some rather fine sur- 
face detail is often included on a 
casting. Where the part is to be 
painted such detail will tend to fill 
and become obliterated. If the sur- 
face is going to be plated the buff- 
ing and polishing prior to plating 
will often mutilate fine detail be- 
yond recognition. A further trouble 
with such details is the difficulty of 
cleaning after polishing and buff- 


PROPERLY DESIGNED for both functional 
purposes and for the most efficient finish- 
ing this zinc die casting shows careful 
consideration by the designer for the 
problems of the finishing department 


ing. Under the best conditions, the 
compounds used for buffing and 
polishing are difficult to remove 
and in fine grooves, for example, 
may not come out at all. 


RECESSES 

Recesses Can seldom be avoided 
rather 
than decorative. Remember, how- 


since they are functional 
ever, that cleaning compound will 
lodge in them and be most difficult 
and expensive to remove. Polishing 
inside a recess may be impossible 
and if the part is to be chromium 
plated a special anode may be re- 
quired due to the poor throwing 
power of chromium plating solu- 


tions. Automobile grills, for ex 


ample, with their small, deep re 
cesses are difficult to finish. 


DESIGNING FOR MASKING 

When a casting is to be painted 
and spray masks are used a definite 
separation, such as a small ridge on 
the casting, is essential to prevent 
bleeding. Even under the best con- 
ditions it is not possible to secure a 
tight seal under a spray mask if the 
mask is seated on a relatively large 
flat surface. A 
groove to act as a definite seal for 
the mask should always be _pro- 
vided on the casting. 


SURFACE SPECIFICATION 

A part of the design engineer's 
task is to prepare the mechanical 
specifications to which the foundry 


narrow ridge or 





FINISHING imperfections such as slight run the trade. Remember, however, to 


marks, cold shuts, and surface specify only as good a surface as is 
porosity are acceptable, as are actually needed. The better the sur- 
must work. Care must be exercised small cave-ins and low spots at face the higher the price of the 
that the surface specified is not parting lines. castings will be. Tooling costs will 
: Fifth Class: Mechanical. When S S 

better than needed, but is as good ass: | 


also go up sharply as the perfection 
the surface condition of the cast S I x I 


as required. The better the as-cast ef surface finish goes up 


ing is of less importance than the 
internal soundness and_ strength DIE MAKING 

or when the surface is to be ma Not all of the responsibility for 
the best and most economical fin 
ish rests with the part designer; 
The foundry has its share. All of 


surface the higher the tooling and 
the piece costs will be. Five classes 
of finish are generally recognized chined before assembly, this fin- 


ieee ane: ish is specified. Naturally, holes 


: geile heat spots, and internal unsound- 
First class or Hardware Finish I 


ness as determined by radi 


ography are not acceptable. the work of the designer to assure 


This represents the best surface : 
possible. A surface absolutely The above classification of sur- the desired finish at the lowest cost 
smooth and free from all defects faces is only general, but is usually can be ruined if the foundry does 


such as run marks and pits. The well understood and accepted by continued on page 74 
parting lines must be evenly 


ane ae asap TO b b | RMS 6% KH OW 


not acceptable. Solder, scale, 


heat spots, and waves are not 
permissible. With this type of 
finish, only the removal of part 


ing lines by a 220 grit opera- 


tion and the removal of the natu- + S d 

ral oxide film by a simple buffing ° in et-up an 

operation are necessary before (@) e e e 
Grinding Time 








the casting is ready for plating 








This is the most expensive sur- 


face to achieve. f ti nd di 
Second Class, Secondary Plating 3 : 0 punc es a es 
Finish. This type of cast surface ; 

finish is usually specified for die ! for powder metallurgy 
castings of such size and com- — 

plexity that it is impossible to - a f al = 

obtain a hardware type of finish 
over the entire surface. Normal- 
ly, spot polishing with 220 abra- 
sive in certain remote areas is 
necessary to remove surface 
blemishes that cannot be re- 
moved by simple buffing treat- 
ment. Slide, scale, solder, heat a - 
waves and small, light surface : f SIMPLIFIED 


run marks are permissible. R GRINDING 
Third Class. Termed “fairly-good” % CONTROLS | SIMPLIFIED 


this surface is suitable for non- ae OPERATION 
ornamental parts that are plated - ey 
or for parts that are to be painted BUILT TO OUR 


or lacquered. The surface should SPECIFICATIONS a with TUNGSTEN 
uF CARBIDE, STAINLESS 


STEEL, STELLITE or 
TOOL STEELS, VISUAL 
GRIND permits a 
semi-skilled operator 
to grind precision 





When working 


be spot-polished as required. 
Light scale, solder, heat spots, 
waves, and shallow surface po- 
rosity may be acceptable. Small 
pin holes at the gated sections a 
and light porosity at the parting Mail this 
lines are also acceptable, as are ‘= Coupon NOW! 
cave-ins and low spots along Gooonsesssasagp -eeeeeeeeseesourreers 

CLEVELAND GRINDING MACHINE 
1710 Eddy Road Cleveland 12, Ohio 
Gentiemen: 


pieces without con- 
tinued checking with 
the comparator. 
parting lines. 

Fourth Class: Paint Finish. Cast- 
ings in this class are ones on 
which a paint filler is to be used 
to fill surface defects before the 


' 
; Automatic inspection 
' 
' 
' 
' 
' 
' 
application of final paint coats : 
, 
' 
' 
' 
' 
' 
' 
’ 


is accomplished with 
the built in optical 
comparator. 


(CD Please have your representative cal! at our plant 
The most convenient time would be 
(week) 

[) Phone for appointment 


(C0 Please send us complete information on the new 
VISUAL GRIND 


NAME TITLE 
COMPANY 
ADDRESS 


Visit our plant... let 
us show you how VIS- 
UAL GRIND will speed 
production — cut 
costs. 


or on which novelty paint fin- 
ishes, such as crackle, wrinkle, 
or Pebl-Tone, will be used to 
cover surface defects. Surface 





rrr). eee ee 


(1) Die Castings by H. H. Doehler 
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NEW! The tumbling abrasive 


DMiianesora [finine ann ]fanuractrurinc company 


coe WHERE RESEARCH IS THE KEY TO TOMORROW 
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— they said NOBODY could make! 


Now...combined for the first time in a single 
tumbling media...these four features: 


GREATEST RESISTANCE TO FRACTURE! 
Lodging of broken off media particles in holes, 
threads, etc. is no longer a problem because 
HONITE Brand C-R Tumbling Abrasive will 
not shatter, crumble, fracture or fragment in the 
barrel. And original uniformity of size makes it 
easy to select the proper C-R Tumbling Abrasive. 





UNSURPASSED SPEED OF CUT! 


No other abrasive tumbling media cuts faster. 
One user reported a 48-hour tumbling cycle cut 
to only two hours with this super-speed abrasive! 
Combined with the fracture-free feature, this 
lets you extend high-speed barrel finishing to 
parts where it was never before possible. 


GD C-R’ 








EXCEPTIONALLY CLEAN! 
Parts keep the clean characteristic color of the 
metal—brass, bronze, stainless, whatever— 
because breakdown dirt and contamination are 
amazingly reduced. Many after-cleaning opera- 
tions can be eliminated. 





OUTSTANDING FREEDOM 
FROM IMPINGEMENT! 
The lightness of weight of the new Honite C-R 
Tumbling Abrasive avoids peening, nicking, or 
impinging surfaces or edges . . . yields superior 
micro-inch surface finishes . . . smoother edges 
and radii because burrs are cut off before they 
can be peened over. And lighter weight means 
fewer pounds required per charge. 


TUMBLING ABRASIVE 


Minnesota Mining & Manufacturing Company 
900 Bush Avenue, St. Paul 6, Minnesota 


GET THE COMPLETE STORY: 


Find out yourself how, for the first 
time, you can now get all four of these 


characteristics combined to such a Name 


high degree in one tumbling medium. 
Ask about our trial quantity offer. Use 
this coupon. 


Send me free copy of Technical Booklet, 
“HONITE” Brand C-R Tumbling Abrasive. 





Company 





Address___ 


“HONITE” is a registered trademark of 3M Co., St. Paul 6, Minn. 
Export: 99 Park Ave., New York 17, N.Y. Canada: London, Ont. 





Zone____ State 
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DIE CASTINGS 


Here's how a Buffalo firm 
making optical instruments 
has solved the problem of 


serif Giving Die Castings 
a Finish with Eye-Appeal 


BUFFING is the necessary pre-finishing operation which gives 


castings a smooth, paint-ready surface 


PPLYING attractive finishes to optical instru- 
A ments has been accomplished at the American 
Optical Company plant in Buffalo, New York, in a 
way that reveals thought and application of ideas and 
methods effectively. 

The result: A fast operating, compact finishing line. 

The instrument-parts, die cast in aluminum, are 
first buffed with a Lea compound. Length of time 
needed to complete the operation depends on the type 
of part being finished. 


After buffing, the finishing processes in order are: 


. Parts are racked, then placed in a hot alkaline 
cleaning solution. 

2. Racked parts are water rinsed, then placed in 
an “Alodine” tank at room temperature where 
they are immersed for three minutes. 

3. Castings are hot-sprayed manually with a 
primer coat. It is applied at a temperature of 
150°F to batches of 300 at a time, in water- 
washed booths. 

. Primer coat is baked on for 30 minutes at 

HOT SPRAY coats castings in batches of 300 at a time. Paint is 300°F. 

applied manually at a temperature of 150°F. 5. Cooled castings are next inspected for any sur- 

face depressions or porosity. These are filled 
and sanded smooth. Any excess porosity causes 
castings to be rejected. 

. Parts are given a second finishing coat manu- 
ally with paint already pre-heated to 150°F. 
. The parts then move to the oven for their final 
bake. This lasts an hour and is done at 350°F. 
Parts are allowed to cool for a period extend- 
ing from eight to 10 hours. Baking and cooling 

operations are performed at night. 

. Cooled, finished castings are carefully checked 

and inspected for the last time before being 
transferred to storage or instrument assembly. 








INSPECTION AND BAKING of coated die castings. Checked by 
girls at left, they enter 300°F oven at right. 


To give their optical instruments “eye-appeal”, 
American Optical has carefully chosen several at- 
tractive colors. These include: grey, coral, ivory tan, 
and jade green shades which exude a cheerfulness 
that relieves patient-tension during examination. 





DATA IN ADS 


continued from page 40 


Tumbling Abrasive which combines, . Alloy Chart—A helpful alloy wall 
for the first time in a single tumbl- chart is available from Henning 
ing-media, these four features Bros. & Smith. Complete data and 
Greater resistance to fracture; properties are included for all al- 


53. Cavity Blocks—Literature and 


prices are available on Master-Mold 
cavity blocks that cut die costs, re- 
duce set up time, save storage space 
and make short runs profitable 
Richards Tool & Mold Co. 


. Powder Metal—presses featuring 
independent press adjustments and 
direct-reading calibrations are pre- 
sented in data from F, J. Stokes 
Corporation. 


Vacuum Equipment—Vacuum Met- 
allizers that produce a bright me- 
tallic finish at lower cost than 
electroplating; and vacuum fur- 
naces that enable special alloying 
under vacuum as well as melting 
of metals susceptable to oxidation 
in normal atmospheres, are de- 
scribed in literature from F. J. 
Stokes Corp 


. Furnaces—Bulletin 150 illustrates 
the complete line of Stroman Fur- 
nace & Engineering Co. furnaces for 
melting Brass, Bronze, Aluminum, 
Magnesium or any other non-fer- 
rous metal 


. Fire-Resistant Hydraulic Fluids— 
are discussed in the booklet, “Ucon 
Hydrolubes Spell Safety’’, from 
Union Carbide Chemicals Co. The 
results of laboratory tests and serv- 
ice records are included. 


. Non-Ferrous Finishing—Detailed 
laboratory and engineering reports 
on the finishing of non-ferrous 
metals by the “Iridite” process are 
available from Allied Research 
Products, Inc 


. Air Cylinder—Bulletin Bm-25 de- 
scribes an air cylinder that has a 
4-way directional valve, and two- 
way speed control valves built in 


The Bellows Co. 


. Pencil-size Grinder—Literature de- 
scribes a air-powered pencil-size 
grinder that grinds, cuts, deburs, 
polishes and engraves, The unit 
weighs 534 ounces. Operates on 80- 
100 lbs. of air—turns up 1,000 Rpm 
The Bellows Co. 


. Precision Grinding—Complete in- 
formation is offered by Cleveland 
Grinding Machine on their “Visual 
Grind” system, claimed to offer 
savings of up to 75% in set-up 
and grinding time. 


. Spin-Finishing—Spin-Finish, an op- 
eration that replaces hand and 
automatic buffing, is said to pro- 


Cleanliness; Unsurpassed speed of 
cut; Outstanding freedom from im- 
pingement. 


. Hot Work Steels—A new catalog is 


available from A Milne & Co., Inc 
on their four new Hot Work Steels 
which feature physical advantages 
that enable them to take thermal 
and mechanical punishment other 
hot work steels can’t stand 


. Investment Casting—A brochure 


from Hitchiner Mfg. Co. shows how 
investment casting answers design 
problems in shape, detail, produc- 
tion and material 


. Zinc Die Casting—“Die Castings 


with Zinc Alloys”, is the title of a 
technical guide for plant managers 
and die casting machine operators 
available in quantities from Hen- 
ning Bros. & Smith, Inc 


orumonS 


OF KALAMAZOO 


\ 


loys 


KAISER ALUMINUM OFFERS 
SMALL INGOTS 


The availability of aluminum 
standard alloy pig in two new small 
sizes, 10 pounds and 30 pounds, 
has just been announced by Kaiser 
Aluminum & Chemical Sales, Inc 

The smaller pigs will be of par 
ticular value to users who cannot 
handle the 50 pound size because 
ot equipment limitations. Sand and 
permanent mold foundries, and die 
casters can use the small size pigs 
for the same purposes as for most 


secondary ingot alloy S 


REVERSING 


EXTRUSION 


FINISHER 


fer LOW COST, VOLUME PRODUCTION 
FINISHING OF EXTRUSIONS, 
TRIM AND MOULDINGS 


The Hammond Reversing Ex- 
trusion Finisher is the modern 
method for finishing extrusions 


trim, and mouldings 


Production is increased uniform 
finishing is assured labor costs will be 
reduced, when hand operated machines and 


methods ore replaced with this modern finisher 


duce surfaces and lustre equal to 
or surpassing that of buffing. In- 
formation on this one-operation 
finishing of complex parts is avail- 
able from Grav-i-Flo Corp. 


Two-Heod Machine shown . . any number 
of heads, and length of conveyor, can be 
supplied to suit your job. 


SEND SAMPLES and we will show you how much you 
can speed up production and cut costs 


Pagan... “a wie. 
1642 DOUGLAS AVE. ° KALAMAZOO, MICHIGAN 
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- Tumbling Abrasive—Technical book- 
let describes “Honite” Brand C-R 








OAKITE ADDS 
TWO FIELD DIVISIONS 


Oakite Products, Inc., manufac- 
turers of industrial cleaning and 
metal treating materials, have an- 
nounced the establishment of two 
new divisions in their nationwide 
field organization. 

Rochester will be the head- 
quarters of the new Upper New 
York State Division, which will 
comprise the technical field rep- 
resentatives and warehousing fa- 
cilities now based in Albany, Utica, 
Syracuse, Binghamton, ' Elmira, 
Rochester, Buffalo, and Scranton, 
Pennsylvania. Walter G. Sittmann, 
formerly Oakite’s Pittsburgh di- 
vision manager, has been trans- 
ferred to head the new division. 

John P. Melhado, formerly a field 


representative in New York City, 
will replace Mr. Sittmann in Pitts- 
burgh. Mr. Melhado joined Oakite 
in 1949 after many years as a su- 
perintendent in metal finishing 
shops. 

The new Mid-South Division 
will consist of Oakite represent- 
atives in Cincinnati, Nashville, 
Little Rock, Knoxville, Louisville, 
Evansville, Jackson, Shreveport, 
Memphis, and New Orleans. 
Victor L. Baltzell, representative 
in Dallas for the past fifteen years, 
has been appointed manager of the 
new division. 


EXECUTIVE CHANGES AT 
WHEELABRATOR 


Two important top executive 


changes have been made by Wheel- 





TUMBLE 


FINISH 


OrrERS 


Spin-Finish 





Replaces hand and automatic buffing! 


Wipe the slate clean of all present concepts 





grt pallu finishing of 
most complex parts 


ene dry process... 
no lubricants 


ig Dust and fume free . . . no ex- 
haust systems 


[ No set-up-time required 











of speed, efficiency and costs in pre-plating 
finishing of brass, zinc-base and aluminum 
die-cast parts! In one short, automatically- 
timed operation—and ona multiple mounting 
of parts—new SPIN-FINISH produces sur- 
faces and lustre equal to or surpassing that 
of buffing. Write for information. 


GRAV-I-FLO CORPORATION 


Dept. PMM 2, 400 Norwood Avenue, Sturgis, Michigan 
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abrator Corporation of Mishawaka, 
Indiana. 

Otto A. Pfaff, chairman and presi- 
dent, has retired as president and 
will continue as chairman of the 
board. James F. Connaughton, ex 
ecutive vice president, has been 
elected president. 

Pfaff has been with Wheelabrator 
since 1916 and served 22 years as 
general manager and 17 years as 
president and general manager. 

Connaughton resigned last June 
as president of American LaFrance 
Corporation to join Wheelabrator. 
He is a former vice president and 
general manager of Eddystone Di- 
vision of Baldwin-Lima-Hamilton. 
He joined Baldwin-Lima when that 
company acquired Hooven-Owens 
Rentschler. 


NEILSON CHEMICAL CO. 
MOVES TO LARGER PLANT 


Neilson Chemical Company, 
manufacturers of “Prep” Products 
for Phosphate coating, cleaning and 
preparing metals for painting, an- 
nounces their new location. Con- 
tinuing the expansion of their line 
of products has necessitated much 
larger plant, office and laboratory 
facilities. The company’s new ad- 
dress is 2300 Gainsboro, Detroit 20 
(Ferndale) Mich 


MILNE ESTABLISHES TOOL 
STEEL WAREHOUSE IN 
LOS ANGELES 


A. Milne & Co., Inc. has estab- 
lished its own warehouse for the 
distribution of solid and hollow tool 
and die steels in the Los Angeles 
area. Complete stocks will be car- 
ried in warehouse facilities located 
at 4819 E. Patata St., Bell, Cali- 
fornia. 

For the past several years Milne 
tool steels have been distributed 
in the Los Angeles area by Tay- 
wood Steel Products, Inc. Taywood 
will devote its efforts to the sale 
and handling of its lines of open 
floor steel grating and kindred 
products, exclusive of tool steels. 

The new Los Angeles warehouse 
is the latest addition to Milne’s 
nationwide network of tool steel 
warehouses and sales offices lo- 
cated in all the major industrial 
areas of the U.S. 





Facts to consider when you’re buying 


Chromate Conversion Coatings 


for Corrosion Protection, Paint Base, Decorative Finishing 








® 
WHAT IS IRIDITE? 


Briefly, Iridite is the tradename for a specialized line of chromate conversion finishes. 
They are generally applied by dip, some by brush or spray, at or near room temperature, 
with automatic equipment or manual finishing facilities. During application, a chemical 
reaction occurs that produces a thin (.00002” max.) gel-like, complex chromate film of a 
nonporous nature on the surface of the metal. This film is an integral part of the metal 
itself, thus cannot flake, chip or peel. No special equipment, exhaust systems or specially 
trained personnel are required. 








If your company is manufacturing or 
buying parts or assemblies 
made from or plated with any of the 


more 


complete 


metals— 
zinc, cadmium, aluminum, magnesium, 
silver, copper, brass or bronze—you've 
probably already run up against the 
question of finishing these surfaces with 


common non-ferrous 


a chromate conversion coating. These 
coatings are protect against 
corrosion, or to provide a base for paint 


used to 


finish for 
sales appeal or shelf life. Since chromate 
conversion 


or to provide a decorative 
rela- 
tively new means of obtaining these 
finishes, this digest of facts to consider 
may be of value to you. 


coatings represent a 
& 


1. THE COATINGS THEMSELVES. 
There are many brands on the market. 
All are similar in many ways. Each, of 
course, offers its own specific advantages 
and these may relate to operating 
techniques, performance under actual 
use conditions, cost, availability, etc. 
Naturally, you'll want to choose a 
coating that is widely known and 
accepted under both military and 
civilian specifications. 


2. THE COMPANY BEHIND THE 
PRODUCT. Is it a reliable, established 
organization? Does it offer experienced 
technical service, both from the field- 
engineering organization as well as the 
home office and laboratories? The man 
who sells and services your installation 
should be thoroughly familiar with not 
only chromate conversion coatings and 
their applications, but also with the 
characteristics and performance of re- 
lated finishing operations such as pre- 
cleaning, electroplating, painting, etc. 
This is most important since all steps of 
the finishing cycle must be functioning 
properly for the satisfactory perform- 
ance of the ultimate finish produced. 


3. AVAILABILITY OF THE PRODUCT. 
Ideally, of course, the material should 





| 


be readily available to you from nearby 
warehouses to avoid time loss in long 
distance shipping 
service, 


and to 
should 


provide 


emergency the need 


arise. 


4. COST. Naturally, the initial price 
of the material is important to you. 
However, just as you consider ultimate 
cost when you are buying mechanical 
equipment, ultimate cost must be con 
sidered for these finishing chemicals. 
So, it will pay you to investigate con 
sumption costs, labor costs and the 
other factors which go into the deter- 
mination of ultimate cost. Further, 
cost alone gives no indication of product 
performance, so careful attention must 
be given to the purpose the finish must 
serve and the value that finish will add 
to your product. 


5. FACILITIES FOR RESEARCH AND 
DEVELOPMENT. Perhaps the existing 
types of chromate conversion coatings 
do not include a compound that will 
accomplish exactly what you wish. 
Then, it is important to deal with a 
supplier who has adequate research 
and development facilities available to 
work with you to produce a material to 
meet your needs. Naturally, such a 
project is seldom completed overnight. 
But, with complete cooperation and 
confidence from both you and your 
supplier, chances are a_ satisfactory 
program can be completed. 


These are the concepts of sales and 
service on which we, Allied Research 


A ie Resen 


Products, Incorporated, have developed 
and marketed the line of Iridite chro- 
mate conversion coatings.. 
product performance, complete sales 
and _ technical easy product 
availability, economical cost, extensive 
research and 


. superior 
service, 


development facilities. 
No doubt you are familiar with our 
line and have seen this trademark— 


—in our advertising, technical litera- 
ture or on shipping containers in your 
plant. Remember this trademark when 
you're 
mate 


buying or investigating chro- 
coatings for your 
company. It’s your assurance of quality, 
economical products from a reliable 
and established company, skilled sales 
and technical service from both our 
home office and a national network of 
representatives, immediate availability 
from warehouses in strategic industrial 
areas and our willingness to work with 
you to develop new finishes to meet 
your needs, should the present line fall 
short. 


conversion 


For complete information on 
chromate conversion coatings, 


Iridite 

write 
today for your free copy of our technical 
data file. Or, for immediate advice, call 
in your Allied Field Engineer. He’s 
listed under ‘‘Plating Supplies” in yous 
classified telephone book. 


CH Propu S 


iE ielel Stel 2 8 2°) 


4004-06 E. MONUMENT STREET ¢ BALTIMORE 5.MD 


Manufacturers of Iridite chromate conversion coatings for corrosion resistance, paint systems, final finishing 


of non-ferrous metals; ARP Plating Brightener & Chemicals 


West Coast Licensee —L. H. Butcher Co 
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East or Midwest, 

AINSWORTH-PRECISION helps 
cut costs with © 
CASTING SERVIC 


“Packaged Buying” of aluminum, 
zinc and magnesium die castings is a 
short-cut to reduced time and labor 
costs. You need only one supplier with 





fully integrated facilities in the East and 
Midwest to supply you with everything 
—die design, casting, machining, plating 
and finishing. 

Among custom die casters, only 
Ainsworth-Precision offers you the fin- 
est, modern automated plating and 
painting facilities. From design through 
packaging, Ainsworth-Precision means 
“one-stop’’ economical die casting 





services. 

Now, you can more accurately gauge 
your own manufacturing schedules by 
receiving completely finished parts from 
one source. Choosing Ainsworth- 
Precision instead of several who are 
widely scattered is common-sense think- 
ing. On that next job, call our nearest 
plant or sales office. 





DIVISION OF HARSCO CORPORATION 


FAYETTEVILLE, N. Y — SYRACUSE. N Y —CORTLAND, N. Y.— CHICAGO, ILL 
CLEVELAND, OHIO — KALAMAZOO, MICH — DETROIT, MICH — ROCKFORD, IIL 
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Making refrigerator trucks 
tight with cast... 


Plugs That Give a Moisture- 


JAMES J. BLACK* 


IDING the roads on refrigerator trucks manu- 
factured by Trailmobile, Inc., are die castings 
which fulfill a unique but vital function. 

They are stubby and square, are cast to close, pre- 
cise tolerances — and are used as floor-end plugs seal- 
ing extrusion-ends on the floors of refrigerator truck 
bodies. They are the result of a long series of trial- 
and-error tries to find the ideal plug. 

First raaterial used was wood, but it had disad- 
vantages which were quickly discovered. 


DISADVANTAGES OF WOODEN PLUGS 
1. Had no close tolerances. 
2. Had to be driven into place. 

Did not support end of extrusion. 

Were pounded down after continuous use. 
5. Crushed easily under heavy loads. 
6. Did not keep a tightly insulated seal. 


As the use of wooden plugs became impossible, 
Trailmobile developed a rubber plug. This seemed to 
be the answer because it was water-tight and elastic 
enough to take crushing loads without disintegrating 
as the wooden plugs had done. 

A second advantage of rubber plugs was that no 
tolerances were necessary. It was easy to make the 
rubber plugs oversize and force them into the open 
extrusion-ends in the floors of the refrigerator truck- 
bodies. Once inside, they expanded to fill the space. 
But there were disadvantages which became appar- 
ent after the company began using the rubber plugs. 


DISADVANTAGES OF RUBBER PLUGS 
Rubber plugs gave no support. 
Extrusion-ends were beaten down under use. 
Heavy loads crushed metal ends. 
Insulating seals were broken. 


:. 
2. 
3 
{ 


And so rubber was eventually discarded as com- 
pletely unsatisfactory. To be sure, the material was 
not totally crushed under use. 

But since it did not give any support to the extru- 
sion-end, and since it was easily mashed into any 
shape, it was no more beneficial than the wood which 
preceded it. 

The firm’s engineers were assigned the job of find- 
ing a material or process which would produce a plug 
with all the necessary characteristics. 

Their final choice was a die casting. And at the 
present time, these die-cast floor-end plugs are being 
cast in $-49 alloy for use in Trailmobile’s refrigerator 


truck bodies. 
*Vice President, Engineering, Trailmobile, Inc., Cincinnati, Ohio. 


FLOOR-END PLUGS are seen in place, sealing the extrusion 
end in the ps gc sample above. Plug at upper left is 
sartially inserted; one at lower right can be seen in position. At 
one left is the die-cast end plug as it looks when cast and 
ready for insertion. 





Proven advantages are numerous 
= 


MAJOR ADVANTAGES OF DIE CAST PLUGS 

1. Give complete support to extrusion-ends. 

2. They keep a tight seal. 

3. They are permanently water-proof. 

1. The extended rivet-head is rounded. 

5. Rounded ends do not score other surfaces 
6. They are cast to tolerances of .005”. 

7. They are used “as cast”, needing no finishing 

A water-tight fit is insured by brushing rubber ce- 
ment on the floor-end plugs and inserting them while 
the adhesive is still moist. 

In reference to tolerances, the extrusion is slightly 
flexible because of its shape. The extrusions were 
measured for size after they were applied to the 
truck-body unit, in order to determine the necessary 
dimensions of a plug that would fit without measur- 
ing the opening for each insertion. 

Thus these plugs are inserted into the extrusion 
ends with a maximum clearance of .005”. 

Since the dimensions of the opening are subject to 
minute variations, the rubber cement takes up the 
discrepancies and makes a tight seal. 

Approximately 1000 of these die cast plugs are used 
to seal up each refrigerator truck body and make 
water-tight. 
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STRESS ANALYSIS 
continued from page 26 
LEVER, 14" BOMB RACK, 
FORWARD RIGHT CENTER 


USE: Part of electric: ally motivated 
bomb-release system. 


APPROXIMATE WEIGHT: .14¢ 
CLASS: Per MIL-C-6021: 1B 
MATERIAL: Stainless steel 17- 
4PH 

STRESS ANALYSIS: 1. Before 
Casting—Only about 707% load and 
then only under the condition that 


unit is jammed and full 
moment” is 
Static Test 


applied to lever; 2. 


Safety factor of 508%. 
MACHINING: 1. Drill holes; 2. 
Broach one hole; 3. Straddle mill 
on horizontal miller. 


SURFACE FINISHING 


NOTE: In this case an alternate 
method of manufacturing has been 
provided as follows: 

Material: 4140 Steel; 

5626 Condition D. 


Machining 


: Passivate. 


MIL-S- 


and surface finish 


“bending 





When the run is short, 
the quality exacting 


Look to 


Phoenix! 


YW FOR ZINC DIE CASTINGS. ZINC DIE CASTINGS 


Pccshten is a much misused 
word, but here at Phoenix, when 
we talk “Precision”, it means 
just that. It means very close 
tolerances, it means extra close 
inspection of every piece pro- 
duced, it means a completely ac- 
ceptable job for our customers. 


And, instead of shying away from 
the really challenging jobs with 
many operations, we thrive on 
them. In addition, there need not 
be a large quantity involved for 
it to be interesting. Our modern 
plant and personnel are set up 
specifically to handle intricate, 
short run repeat business, and 
that we do to perfection. And 

. Our engineering department 
is ready, willing and able to help 
you solve any design or produc- 
tion problem you may encounter. 
So next time you have a low 
volume, precision job, look to 


HOENIX DIE CASTING CO. 
BUFFALO, NEW YORK 


21 ILLINOIS STREET 


For more information circle No. 48 on the Reader Service Card 


54 / february ‘58 pmm 





ing operations: 1. Profile per- 
imeter of front view on profiler; 
2. Profile perimeter of side view 
on profiler; 3. Mill slots on hori- 
zontal miller; 4. Drill holes; 5. 
Broach one hole; 6. Straddle mill 
lug on horizontal miller; 7. Heat 
treat; 8. Cadmium plate; 9. Mag- 
naflux. 


LEVER, BOMB RACK KEYED 

USE: Part of electrically motivated 
bomb release system. 
APPROXIMATE WEIGHT: 
CLASS: Per MIL-C-6021: 1B 
MATERIAL: 4340 Alloy 
Condition F, per RE-C 
sition 3; Class 5 
STRESS ANALYSIS: 1. Before 
Casting—Negligible stress; 2. Static 
Test—An ultimate load of 100 Ibs 
is required on this part, static test 


OS5¢ 


steel 
11 Compo- 


demonstrated safety factor of 345% 


MACHINING: 1. Mill Step in hori 
zontal miller; 2. Drill and ream 


SURFACE FINISHING: 1. Cad 
mium Plate; 2. Magnaflux 


NOTE: In this case an alternate 
method of manufacturing has been 
provided, as follows 

Material: 4140 Alloy Steel Bar 

per MIL-S-5626 Cond. D 

Machining and Surface Finish 
ing Operations: 1. Profile per 

imeter on profiler; 2. End mill 

slot in vertical miller; 3. Mill 

angles in vertical miller; 4. Drill 

and ream hole; 5. Heat treat; 6 

Cadmium plate; 7. Magnaflux 
LEVER, 30'' EJECTOR RACK 
USE: Part of electrically motivated 
bomb release system. 
APPROXIMATE WEIGHT: .65¢ 
CLASS: Per MIL-C-6021: 1A 
MATERIAL: Alloy Steel 4140 Con 
dition F per RE-C-11, Composition 
2: Class 3. 

STRESS ANALYSIS: 1. Before 
Casting Comparitively negligible 
load; 2. Static test—Not yet tested. 
MACHINING: 1. Straddle mill 
on horizontal miller; 2. Drill and 
ream holes. 

SURFACE FINISHING: 1. Cad 
nium plate; 2. Magnaflux. 

NOTE: In this case an alternate 
method of manufacturing has been 
provided, as follows: 

M: — 4140 Steel Bar per 

MIL-S-5626 Cond. F. 

Machining and surface finish- 





ing operations: 1. Turn on engine 
lathe; 2. Profile perimeter on pro- 
filer; 3. Straddle mill on _hori- 
zontal miller; 4. Drill and ream 
holes; 5. Heat treat; 6. Cadmium 
plate; 7. Magnaflux. 


TRACK, TRAILING EDGE FLAP 


USE: This part gives direction and 
support to the motion of the trail- 
ing edge flap by guiding the con- 
nection linkage which is attached 
to the cam riding in the track. Part 
requires considerable rigidity to 
close tolerances in the track, which 
are tighter than even precision cast- 
ings can hold. Therefore, grinding 
is necessary. 

APPROXIMATE 


WEIGHT: 1.82% 


CLASS: Per MIL-C-6021: 1A 
MATERIAL: 4340 Cond. F; Re-C- 
11 Comp. Ill Cl 5 or 6, Except 
Chem. Comp. shall conform to 
MIL-S-6709 Comp. A; Deviation 
from S-6709 Chem. Comp. permit- 
ted: C-(.135-.45); Mn(.40-.80); Si 
(.20-.70). 


STRESS ANALYSIS: 1. Before 
Casting- Stresses are much lower 
than capability of material. Ma- 
terial was chosen because of high- 
modulus of elasticity; 2. Static Test 
-Ultimate design load is 5000 Ibs. 
and tests demonstrated a safety fac- 
tor of 163%. 


MACHINING: 1. End mill on ver- 
tical miller; 2. Profile mill on Hy- 
drotel; 3. Drill, ream, 
sink; 4. Grind; 


and counter- 
5. Nitride; 6. Grind. 
SURFACE 


mium plate; 


FINISHING: 1. Cad- 
2. Magnaflux. 


ELBOW, BREATHER PRESSURIZING, 
VALVE OUTLET 


USE: Must be able to withstand 70 
PSIG. It is tied into the fuel 
breather system and each unit must 
be proof-pressure tested. 
APPROXIMATE WEIGHT: .48¢ 
CLASS: Per MIL-C-6021: 2B 
MATERIAL: Stainless steel type 
347 per RE-C-19, Comp. 4, Class 1. 
STRESS ANALYSIS: 1. Before 
Casting—Negligible stress; 2. Static 
Test—Not required. 
MACHINING: Drill and ream. 
SURFACE FINISHING: Passivate. 





STOKES OPENS NEW POWDER 
METAL RESEARCH AND 
DEVELOPMENT LABORATORY 


F. J. Stokes Corporation this 
week formally opened its new $80,- 
000 powder metal research and de- 
velopment laboratory that was re 
ce ntly established at the company s 
plant in Philadelphia. 

The new Stokes powder metal 
laboratory provides the 
with larger and more comprehen 
sive facilities for applying its long 
experience in powder metallurgy 
to the search for ways of improving 


comps any 


the techniques of the process and 
widening its use in industry 

The laboratory is equipped with 
a full range of Stokes 


produc tion-type pow der 


standard 

metal 
presses, with operating 
running from 4 tons up to 200 tons, 
blending 
a controlled- 
phere sintering furnace, 
plete 


pressures 


as well as mixing and 
equipment atmos 
and com 
equipment for testing the 
metallurgical properties of finished 
powder metal parts. The laboratory 
is staffed by experienced powder 


metal specialists. 


yotK\ have a quality-control 
watchér in our plant! 


+ 


AP ahi, 
a. 


the HENNING spectrograph 
guards the purity of your alloys 


Henning's modern metallurgical control methods 
for quality ingot production include 
spectrographic analysis of every heat. No 
other method will give such accurate 

and precise results. 

Just as important is the ability of H.B. & S. 
metallurgists to produce large uniform heats. 
And every heat is given an identifying number, 


Henning alloy bars are 
shipped to you on 
consumable skids of the 
same alloy at no extra 
charge, and each bar is 
stamped to identify 
the alloy. copy of H 


which is your assurance 
of thorough inspection 
at every stage of 
production. 

Write today for o 


B& 
Helptul Alley Well Chort 


HENNING BROS. 


Brass, Bronze, Aluminum 
Ingot Alloys. Zinc-base & 
Zamak Die-Casting Alloys 


& SMITH, INC. 


''Dependabie 
Service Since 1922"' 
91-117 Scott Avenue, Brooklyn 37, N. Y. 


“a 
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S USEFUL LITERATURE, CATALOGS, MANUALS 


any of these technical publications may be obtained by circling 
the appropriate numbers on the Reader Service Cards, Pages 40-41 


PROCESSES 


Investment Casting: 154 
Shaw Process Development Corp.—An illustrated 
fact sheet answers questions pertaining to the Shaw 

“Refractocast” Process. The process produces a pre- 
cision investment casting similar in accur: acy and 
finish to a “lost wax casting” but up to % ton and 
larger in size. 


Die Casting: 155 
Doehler-Jarvis, Division of National Lead Co.— 
The advantages and limitations of the eight most- 
specified alloys for die casting are listed in chart 
form. The brochure tells you how to get castings 
with the properties you want. 


Shell Molding: 156 
Lynchburg Foundry Co.—An illustrated folder 
presents representative examples of castings which 
have been produced in the company’s new shell 
molding foundry. 


Sinterings: 157 
Metal Powder Assoc.—The 1957-58 Powder Metal- 
lurgy Publications List is available. Listed are the 
publications available from the Metal Powder Asso- 
ciation under the headings of: Standards, Technical 
Papers, and Data Sheets. 


Die Casting: 158 
Fry's Diecastings Ltd.—* Diecastings— Your Ques- 
tions Answered” is the title of a 24- page booklet 
which answers the following questions: “Which is 
the more suitable process — do I need a pressure or 
a gravity diecasting?”; “Which alloy, when diecast, 
is likely to give the properties I am seeking?”; “What 
types of produc tion are handled by each of the ‘Frv’s 
Family of Foundries’?” , 


Investment Casting: 159 
Hitchiner Mfg. Co.—‘“Investment Casting and 
Hitchiner”, explains what precision investment cast- 
ing can do for you in product design with a view to 
economy and performance. 


Investment Casting: 160 
Kolecast Industries Inc. —The frozen mercury 
method of investment casting is described and illus- 
trated in an informative brochure. Complex casting 
design, and large parts incorporating functional, 
physical and structural requirements are two of the 
topics presented. 


Sinterings: 161 
Chicago Powdered Metal Products Co. — The 
modern equipment and materials of the company, 
for producing precision machine parts and oilless 
bearings, are described in an illustrated brochure. 
Included is a chart listing the physical character- 
istics of standard Camet materials. 
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MATERIALS & EQUIPMENT 


Stainless Steel Alloys: 162 
WaiMet Alloys Co.—Thie latest stock list on stain- 
less steel alloys, special alloys and superstainless 
steels is available along with the latest issue of 


“Metals In Brief”. 


Impregnant: 163 
American Metaseal Corp.—An illustrated bro- 
chure describes Metaseal, an impregnant that pre- 
vents casting leaks; prevents corrosion and prolongs 
part life; prevents finish failures; pressure-bonds 
similar and dessimilar materials and permits no 
bacterial or fungus growth. 


Hardening & Tempering Furnace: 164 
C. I. Hayes, Inc.—Bulletin 471 describes the fea- 
tures of the Hayes Type C-8 Series Combination 
Hardening and Tempering Furnace. Also described 
is the Hayes Type C-11 Triple Tier Tempering Fur 
nace. This is a combination of three Type LRF 
furnaces mounted vertically on one frame. 


Fluorescent Inspection Kit: 165 
Magnaflux Corp.—A portable, spray-on fluorescent 
penetrant inspection kit, ZA-43, for locating cracks, 
pores, and leaks in non-magnetic materials, is de 
scribed in a illustrated folder. 


Heat Treating Fixtures: 166 
Wiretex Mfg. Co., Inc.—A folder contains illustra- 
tions and specifications for 16 basic heat treating 
fixtures including retorts, baskets, muffs, trays, 
boxes, ete. 

Metal Putty: 167 
C. H. Biggs Co.— Bulletin PMM describes “Flaw- 
master” Metal Putty which will fill blowholes in both 
machined and raw castings. It also will eliminate 
sand pits, small gas holes, shrinkage cracks, deep 
nicks and scratches, machining flaws and porous 
areas in precision metal parts 

Vacuum Pump Brochure: 168 
NRC Equipment Corp.—Outline drawings, tables, 
and large scale speed curves present full physical 
and operating specifications for both mercury and 
oil high vacuum diffusion and booster diffusion 
pumps with speeds ranging from 10 to 11,000 CFM. 
The bulletin also explains how the diffusion pumps 
work and itemizes the design and construction 
features. 

High Strength Aluminum Alloy: 169 
Navan Products Inc.—Tens-50 high strength 
aluminum casting alloy is presented in an informa- 
tive brochure. This alloy fulfills the need for a high 
strength casting alloy with good ductility. It has 
excellent castability in permanent molds. Charts 
give the mechanic: al & physical properties of the 
alloy along with other technical data. 

continued on page 58 





For FINEST og oe 
QUALITY And [Rpm MR Rr ae 
MAXIMUM 


Tie Bar Centers: 28” x 24” 
Tie Bar Dia.: 4” 
Die Plates: 6” x 44” x 30” 


IT’LL PAY YOU TO GET OUR , Pa Se he Tie Bar Centers: 33” x 33” 


Tie Bar Dia.: 5” 


PROPOSITION BEFORE Dery at | Die Plates: 7” x46” x 44” 
COMMITTING YOURSELF : 

FOR ANY DIE-CASTING 

MACHINE. 


The B&T Line contains cold 
chamber and gooseneck types 
and is modern to the minute . . . 
Designed and built to the 
specifications of practical 
die-casters and developers of 
die-casting machines with over 
35 years of experience. Send 
for complete catalog. 











. Tie Bar Centers: 3 
DIE CASTING — netnen fat 
g MACHINES Path Z 
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ERED WALLS 
minimize 
distortion 


QCft 


REFAX 
POTS 


TAPERING wall thickness and scientifically- 
designed side-wall angles minimize swelling 
and distortion, assure far longer useful life 
for AC f Refax Pots. Alloy cast iron absorbs 
heat rapidly and holds it with minimum re- 
heating. Fast delivery in all styles and sizes. 
For complete information on the full line of 
Refax Pots, Ingot Molds, Utility Castings 
and Goosenecks, write Dept. PM-2. 


AMERICAN CAR AND FOUNDRY 
DIVISION OF QCF INDUSTRIES, INCORPORATED 
30 Church Street, New York 8, N. Y. 


Sales Offices: New York * Chicago * St. Louis * Cleveland * Washington, 
D.C. * Philadelphia * San Francisco * Berwick, Pa. * Huntington, W. Va. 
Plants: Berwick, Pa. * St. Louis, Mo. * Huntington, W. Va. 
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USEFUL LITERATURE 


continued from page 56 


FINISHING 

Plating Solutions: 187 
Dalic Metachemical Ltd.— Literature is available 
on two new plating solutions that have been de- 
veloped to allow tin and lead to be plated singly, 
or in combination, in any proportion of value to the 
user. 

Aluminum Bright Dip: 188 
MacDermid Inc. — Technical Data Sheet No. 21 
describes an aluminum bright dip used to produce 
a brilliant lustre on non-silicon aluminum alloys. 
Aluminum Bright Dip No. 2 can be handled in bas- 
kets, racks, automatically or by hand. 

Finishing Catalog: 189 
Wheelabrator Corp. —Catalog No. 951-D covers 
the company’s entire line of airless blast cleaning 
machines as well as wet blast, air blast and dust 
control equipment. Included are cast steel shot and 
grit abrasives, sandcutters and core rod straighteners 

Abrasive Belt Grinding: 

Engelberg-Huller Co.— ‘How Abrasive Belt Grind- 
ing Increases Production at Lower Cost”, is the title 
of a 24-page brochure containing over 30 illustrated 
case histories on abrasive belt machine applications. 
Data includes production figures, type of belts used, 
belt life, fixturing, finishing specifications, etc. Copies 
may be obtained by writing on company letterhead, 
with name and title to: Engelberg-Huller Co., 831 
West Fayette St., Syracuse, New York. 





AIR- 
POWERED 


pencil-size 


GRINDER 


grinds « cuts 
deburs « polishes 


engraves 


Weighs only 534 ounces. Has only one moving 
part. Operates on 80-100 lbs. of air—turns up 
100,000 RPM. Takes cutting tools of any diam- 
eter up to 44” (4%” shank). Comes complete with 
air-filter and lubricator and 6’ of flexible hose. 


Write for Bulletin 
Address Dept. PMM 258. 


The Bellows Co. 


AKRON 9, OHIO 
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Plating Process for Printed Circuits: 190 
Sel-Rex Corp.—A new Acid-type (pH 3.5 to 4.5) 
Gold Plating Process, developed for plating printed 
circuits, is described in a technical paper. The elec- 
trolyte in the process is mildly acid so that neither 
the laminate nor the adhesive at the inter-face of 
the printed circuit boards are affected during the 
plating process. 

Plating Solutions: 191 
Hanson-Van Winkle-Munning Co.—The 36-page 
booklet, “Simple Methods for Analyzing Plating 
Solutions”, is being re-offered. The booklet is pre- 
faced by a discussion of analytical principles, use 
of apparatus and methods for sampling a plating 
solution. It then outlines in detail the steps involved 
in 28 analytical methods for testing nickel, copper, 
silver and other metalfinishing solutions. 

Corrective Solution: 192 
MacDermid Inc.— Technical Data Sheet No. 21b-2 
describes a liquid addition agent for use in nitric- 
phosphoric acid bright dip baths to restore the lustre 
producing properties of bright dips. The product 
is called Aluminum Bright Dip Corrective Solution 

Sealing Compound For Anodized Aluminum: 193 
Sandoz, Inc.—Technical information is available 
on Sandofix ALU, the first non-smutting sealer for 
anodized aluminum. The sealer eliminates post- 
sealing buffing and coloring of anodized products. 
It gives improved appearance to products that can- 
not be buffed due to their shape and needs no pH 
control of sealing bath under normal conditions. 





Mailing lutomatic 
FOR SPECIAL SHORT RUN powder 


DIE CASTINGS 


SHORT RUNS metal 


Small quantities made eco- ess 
nomically in both Zinc and pr 


Aluminum Allovs 


MODERN 
EQUIPMENT UIT Stes OUTSTANDING 
For both Zinc and Alum: FEATURES: 
TO MEET num Castings at a much © 76" fill 
e Ejection power 100 tons Height: 11.8 feet 
YOUR e Safety device against overload (Fully Extended) 
e All movements fully synchronized 
DIE CASTING Unit Dies cover a wide e Fully mechanical with hydraulic pressure indicator 


range of casting sizes to fit e Motorized precision adjustment for top cross head 


NEEDS eka. whence e Centrally located controls with micrometer adjustment for 
your needs. floating die action; independent fill adjustment for tools 

with several fill levels; independent timing adjustment 

Consult Us on Your Requirements for compression from top and bottom; ejection adjustment 


This is only one of a complete line of powder metal presses 


Top engineering and maintenance services. 
‘ey CENTURY DIE CASTING CO. stabs mena contact: 
CN 


\\ 2629 W. FLETCHER ST., CHICAGO 18, ILL DORST DIVISION ARNHOLD CERAMICS, INC. 
x TELEPHONE: IRving 8-2629 Sales and Engineering Organization for U. S. and Canada 
For more information circle No. 21 on the Reader Service Card 


lower die cost than conven 
tional dies. 








1 East 57th Street, New York 22, N. Y. 
For more information circle No. 9 on the Reader Service Card 
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FROM 


camera parts 


engine Cylinders 


ADVANCE designs and 
produces zinc and 
aluminum die casting 
components for 
manufacturers from 
coast-to-coast. 


Whatever your zinc or aluminum 
die casting needs may be, 
ADVANCE has the creative 
engineering and production 
skill that improve product 
parts and lower costs. 


It can pay you to write ADVANCE 
for a survey and cost estimate 
on that next die cast part. 


meer ADVANCE 


he assurance of 
highest quolit 
control of sine TOOL AND DIE 
d iv 
ihe RTS Wundante Cc A Ss T { | G Cc ©] . 
38 years of service 3760 N. Holton Street 
to industry. Milwaukee 12, Wisconsin 


For more information circle No, 3 on the Reader Service Card 
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Lepel 
HIGH FREQUENCY 


HARDENING 
SOLDERING 

ANNEALING 
MELTING 

. BRAZING 


LEPEL Electronic Tube 
GENERATORS —1 KW; 2'2 KW, 
KW; 10 KW; 20 KW; 30 KW; 50 KW; 

75 KW; 100 KW: 
LEPEL Spark Gap Converters 
2 KW; 4 KW; 7% KW; 15 KW; 30 KW. 


WRITE FOR THE NEW LEPEL CATALOG . . 36 illustrated poges 
packed with valuable information , 
All Lepet equipnfent is certified to comply with the 
requirements of the Federal Communications Commission. 


LEPEL HIGH FREQUENCY LABORATORIES, INC. 


SSth STREET and 37th AVENUE, WOODSIDE 77, NEW YORK CITY, N Y 





UNIQUE AIR CYLINDER 





CUTS COSTS 
NO EXTRA VALVES TO BUY 


4-way directional valve, and two-way speed control 
valves are built-in features of this different air 
cylinder. No extra valves to buy. It’s a complete 
packaged air-power unit. You can have your 
choice of six built-in valve arrangements. Five 
bore sizes. Any stroke length. 


FREE 4-Color Bulletin gives details 
Write Dept. PMM 258, The Bellows Co., Akron 
9, Ohio. In Canada: Bellows Pneumatic De 
vices of Canada, Ltd., Toronto 18. Ask for 
Bulletin BM-25 
1011-B 


The BellOwsS Co. 


AKRON 9, OHIO 
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Remet, 
POWDERED Pa | PLAST-IRON 


METAL PARTS 


om POWDERS 
De Warr POWER SAW 


and attachments 


@ This Remet collar reduced part cost 80%. For- 
merly a precision casting in beryllium copper, 
it is now a Remet copper infiltrated pow- 
dered iron part. Advantages led to DeWalt 
specifying 11 different powdered metal parts by Remet 





@® DeWalt now offers greater saw accuracy thru ELECTROLYTIC AND 
maintenance of closer tolerances 


> SPONGE IRON POWDERS 
@ “You can depend on Remet for better service, ’ 


fast delivery,” states A. C. Wedge, V.P., . ae PREMIXED CU-NI-FE-POWDERS 
Mfg., DeWalt Div., American " é i LC4LUBRICANT 


Machine & Foundry Company. - 
Ci GROWTH CONTROLLED IRON POWDERS 
FREE, NEW BROCHURE “How to Cut Precision Parts Costs with 
the Remet Powdered Metal Process” gives complete information IRON POWDERS 
Send for your copy today. 


10 STANDARD COMPACTING GRADES 


is Gears * Pinions * Cams * Ratchets 
@i q “Oilless’’ Bearings * Bushings * Ma- | Ree ne . 
. chine and Structural Parts in ' NFICAT 
COPPER * BRASS * IRON * ALLOY | UR NEEDS 
REESE METAL PRODUCTS CORPORATION STEEL * NICKEL SILVER * COPPER 


537 Howard Ave., Lancaster 10, Penna. INFILTRATED IRON | NICKEL AND MANGANESE POWDERS 


NS 





WELDING ROD POWDERS 
CUTTING AND SCARFING POWDERS 
SPECIALIZED IRON OXIDES 


ELECTROLYTIC IRON CHIPS 
FOR MELTING STOCK 


Send for Technical Data 
and Working Sample 


auctl. & 
MASTER-MOLD WITH PERFECT THERMO BALANCE G 


CUTS DIE COSTS With a MASTER-MOLD installation, you eliminate ex- P if A = I I CS 


REDUCES SET UP TIME pensive die sets, leader pins, sprues and sprue cutters 
SAVES STORAGE SPACE plus the expense of handling such heavy equipment. M E; TA L 7 
MAKES SHORT RUNS PROFITABLE Set up time is reduced — no large die blocks to set 

AVAILABLE IN SINGLE OR in place, remove or pre-heat, because MASTER-MOLD 
DOUBLE IMPRESSION UNITS cavity blocks can be interchanged in minutes. Eliminate = F 
need of large storage space. Increase productive area N ati mal-l oo. 
This method of lowering die costs makes short runs 
profitable, which means that you can now profitably 
expand your list of customers to include the many 
RIC Hi f S smaller manufacturers and experimental workers who | 3457 BRIDGE STREET |) 

A D formerly found die casting too costly. 


peele] Ge Y lem le) em ere me 2715 LATHROP AVENUE © RACINE, WISCONSIN JOHNSTOWN, PA. 


Division 


For additional information 
and prices write to 


Atala lleniay a if ‘orporation 
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ALLOY PRECISION PROMOTES 
WALTER POREMBA 


for 
QUALITY 


suas’ Castings at 
MASS PRODUCTION COSTS 

















HELFRICH 
DIE CASTING CO. ; 


W. Poremba 
North Canton, Ohio 


RUSSELL P. HELFRICH, Owner The promotion of Mr. Walter 
| Poremba to the position of sales 
manager of Alloy Precision Cast- 
ings Co., Cleveland, Ohio has been 
“Outperformed other machines used in announced by Mr. Frank W. Gla- 
previous years with more than twice the ser, vice president in charge of Op- 


\ = production, at lower operating cost.” erations for Alloys parent firm, 


ea Mercast Corporation. 





has this to say about the two American Die 
Casting Machines installed in his factory: 

















a - i P Before joining Alloy Precision’s 

American Die Casting Machine sales force two years ago, Mr. Por- 
emba spent 11 years in various 

executive positions in foundries in 

the greater Cleveland area. 

Model 60HYD 


W. C. WEST, JR. NEW 


/) INSTRUMENT CO. 


ed 


yf j PRESIDENT OF WEST 
~- ie 


* 


Delivered Complete— 
READY-TO-RUN 
— NOTHING ELSE TO BUY! 


OVER 1 300 — — sapiens — 3 Lbs. 
o™ W. C. West 
Speed up your PRODUCTION .. . Increase your PROFITS! 


; ; ; William C. West, Jr., 38, has 
*Since putting 2 Americans into production 2 years ago, Helfrich Die : PW I 
Casting Co., report they are now producing more and better castings per MPONENTS been elected president of West In- 
eae Sega ” str nt Corporation, succeeding 
Now you too, can run high grade castings, up to 3 Ibs., at high speeds and (Standard Equipment) stdumen /Orporé ie a 


low operating costs. Actual tests operating 8 hours a day, 5 days a week, his brother Richard K. who was 
show total cost of gas and electricity of ONLY 17c PER HOUR! ym eae System 


Outstanding features include — all steel welded construction — automatic NORTH lost in a recent airplane accident. 
ae crane St Nae wooed 179 Sie platens iin dle siroke—hiphest || AMERICAN “Bill” West was one of the foun- 
patie complete package with self contained unit. SQUARE-D ders of the Chicago manufacturing 
ae Salk oer aitdl Geaciier tas tes cen seer tes, — uate firm, and had been vice president 
Write for Free illustrated folder containing Vemers and secretary. 


complete data on all models. Seaetent Fitters He attended Illinois Institute of 


AMERICAN DIE CASTING MACHINERY CO. a Technology, is a member of the 
1756 W. Winona Ave. Chicago 40, Ill. PHONE: LOngbeach 1-7118-9 Instrument Society of America and 


well known in his field. 
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CASTING ENGINE BLOCK 


continued from page 33 


Angled support bars on the in- 
jection-end make the use of an 
Ajaxomatic automatic ladling sys- 
tem possible, eliminating any ne- 
cessity of manual ladling of molten 
aluminum at any part of the oper- 
ation. Either scrap or ingot alu- 
minum may be used. The die, built 
to Johnson's plans by R. O. Schultz 
& Co. of Elmwood Park, Illinois, 
has 20 coolant lines. Its operating 
temperature is about 500 

Three-fifths of the surface of the 
die is on slides, the remainder on 
cavities of the die. 

Johnson found it could be adapt- 
ed for use in the casting of V-cyl- 
inder blocks in the earlier-model 
800-ton machine, freeing the 1,200- 
ton machine for casting of larger- 
dimension aluminum V-50 engine 
covers (shrouds ). 

The four evlinder-liners required 
for the engine are cast iron. They 
are delivered to the casting floor 
in baskets and stacked in delivery 
chutes which deliver them to the 
die casting machine. Liners are 
placed in by hand. 

\ fifth insert in the engine block 
casting is a bronze bushing for the 
crank shaft journal. This insert is 
also positioned by hand. 

The die casting machine is serv- 
iced by an Ajaxomatic furnace so 
that no hand ladling of molten 
metal is done. 

Because of the “wide-open” die 
design, removal of the castings is 
simple. A metal cradle swings un- 
der the cast block and the part is 
ejected directly into it. As the 
cradle is swung back, the casting 
is easily discharged into a chute 
that carries the blocks 
floor level for transportation to 
trimming and machining. 


down to 


Many of the operations that are 
presently done by hand will, in the 
mechanized. Chief 
among these will be the automatic 
placing of the five inserts. 


future, be 


Newly-cast pieces are trimmed 
twice in hydraulic trimming ma- 
chines, first to remove the gate and 
runner, then to trim the bore and 
crankcase faces. Next, water pas- 
sages are drilled. Then, after de- 


greasing and wheelabrating, the 
castings are given 100 per cent in- 
spection and they're ready for the 
machine shop. 

In the machine shop, cylinder 
blocks pass through such equip- 
ment as Simplex six-headed milling 
machines which mill all six faces 
of the block, Natco drill 


which drill 32 intake and exhaust 


press¢ -~) 


portholes, Excello rough and _fin- 
ish bore operations in which toler 
one-thou 


ances are one-half of 


sandths of an inch, and Avey tap 


i, 


QUETTING PRESSES 





pers, which tap 74 holes in intake, 
head, exhaust and crankcase meet- 
ing taces 

“One of Johnson Motors’ adver 
tising slogans through the vears has 
been ‘Depend bility, ~ says W. H 
Honas, director of sales and adver 
tising. “Many vears of sound en 
manufacturing by 
Johnson and Outboard Marine staff 


members underlie our produce 


gineering and 


such as utilization of this 1,200-ton 


die-cast machine and its S00-ton 


baby’ brother.’ 





eS ees een 





WRITE FOR DESIGN 
AND ENGINEERING 
DATA SHEETS. 
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The hob (1) a replica 
in hard tool steel of 
the finished piece, is 


pressed into steel 


“ie 


blanks to produce 
hobbed cavities (2) 


which are then moa- 


ali? 


wt 


chined (3) for inser- 


; 


tion into a die shoe 


or mold frame. 





CUT TOOL COSTS WITH 
NEWARK DIE HOBBED CAVITIES 





Die hobbing is often the key to lower tool costs. This process 
produces steel cavities with a minimum of machining, filing 
and polishing operations . . . and adds the insurance of maxi- 
mum uniformity in multiple cavity molds or dies. 
What's more, as the steel alternately flows and condenses 
under the hobbing pressure, the mold takes a closer surface 
grain structure that more faithfully reproduces detail in the 
finished product. 
; iow producing cast cavities by the Shaw Process 

N £ w © write for your free copy of ‘‘'How and When to Hob.” 
Or let us discuss directly how Newark's complete die 
hobbing facilities and experience with all sizes and types 


of cavities may benefit you. No obligation, of course. 
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INDUSTRY NEWS— cont. 


REED-PRENTICE EXPANDS 
VACUUM DIE-CASTING 


Consolidation of Reed-Prentice 
operations into Package Machinery 
Company’s new and enlarged plant 
late this coming spring will mean 
deeper Reed-Prentice penetration 
into the die-casting market, Donald 
H. Dalbeck, president, said today. 
The consolidation will take effect 
in progressive stages throughout 
the early part of the year. 

“With industry predictions that 
vacuum die-casting will take over a 
substantial part of the market, a 
forecast which squares with our 
own market research, we shall ex- 
pand manufacture of our own revo- 
lutionary vacuum equipment,” Mr. 
Dalbeck said. “The trend is toward 
ever larger castings; we have the 
knowhow and the equipment to 
make the machinery and are an- 
ticipating an unprecedented de- 
mand for large cold chamber ma- 
chines especially.” 


GLADSTONE NEW GENERAL 
MANAGER OF ALLOY 
PRECISION CASTINGS CO. 


M. Gladstone 


The advancement of Mr. Michael 
Gladstone to the position of general 
manager of Alloy Precision Cast- 
ings Co., Cleveland, Ohio Division 
of Mercast Corporation has been 
announced by Mr. Frank W. Glaser, 
vice president in charge of opera- 
tions of Mercast Corporation. 

Mr. Gladstone has been Alloy 
Precision’s Sales Manager since 
1955. Prior to joining the Cleveland 
firm, he spent 13 years in the in- 
vestment castings field in the East 
and is considered one of the young 
industry's pioneers. 
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another 
unique 


GRC die cast 


zinc alloy 
component 


MATADOR 
continued from page 29 


355-T6 aluminum alloy. 

This casting supports the engine 
at its two trunnion points and also 
serves an aft fuselage splice- 
frame by re distributing shear to the 
center fuselage, by means of shear- 
pins. Rosan inserts, housed in the 
casting, react loads of the 
fuselage’s four 
bolts as planned. 

Permanent-mold casting also 
shows up in the RATO ( Rocket As- 
sisted Take Off) aft fuselage sup- 
port-fittings (Fig. 9); in a RATO 
thrust beam fitting; the stabilizer 
centerline attachment fitting; long- 
eron splice fittings; and fin-to-aft 
section frame splice fittings. 


as 


center 


longeron _ splice- 


this movable ‘niaeasi’ element unit was 
cast-assembled in one operation 


GRC's unique, patented method die casts multiple-part 
zinc-alloy INTERCAST units with moving elements in oa 
single, automatic, time-saving, money-saving operation 
- « » even continuously interlocked assemblies. Units are 
delivered ready for use. 





This INTERCAST technique is an ingenious refinement 
of GRC's exclusive method of small parts die casting— 
providing broad design latitude, close tolerances, econ 
omies in quantities of 100,000 and more 

Let GRC solve your problems 
imum length 1% 


Max 


mR 
(Z 


NEw Rochelle 3-8600 
7. Y 


nau 


No size too small! 
", maximum weight: '/2 oz. 


Send for fact-filled bulletin, TODAY. 


a 


GRIES REPRODUCER CORP. 


157 Beechwood Avenue, New Rochelle, New York ® 


World's Foremost Producer 
of Small Die Castings 














, | == ES: _ 
For Finer, , 


Faster Castings 











Melting Brass, Bronze, 
Aluminum, Magnesium 
or any other non-fer- 
rovs metal? Are you 
Sand Casting, Die Cast- 
ing, Billet Casting, Per- 
manent Molding, Extrud- 
OT ee a 
Stroman is your natural 
source for melting fur- 
maces ... for Stroman 
builds only the finest, 
fastest melting, most 
economical, longest last- 
eT 
most modern furnaces to 
melt any metal. 


a ee 
few of the various 
models available. A let- 
ter wilt bring Bulletin 


STROMAN “JC” TILTING TYPE 
FURNACES FOR MELTING 
BRASS. Fastest Melting és 
from 15 minutes up . lowest 
fuel consumption always 
perfect metol for castings . . 
copacities from 400 pounds to 
largest requirements 


STROMAN REVERBERATORIES 
for the melting of Unlimited 
Capacities of Aluminum, Zine or 
Brass. Excellent for Smelters or 
Billet Casters 


STROMAN “RF” BARREL TYPE 
POWER TILT FURNACE 
Brass, Aluminum, tron ond vari 
ous smelting operations. Sizes 
range up to 20,000 pounds brass 


for 


STROMAN IRON POT AND 


STROMA 


STROMAN STATIONARY LIP 
POUR CRUCIBLE MELTING FUR- 
NACES . . . MECHANICALLY 
OR HYDRAULICALLY TILTED. 
For brass, bronze, aluminum and 
other non-ferrous metals. Made 
in sizes from No. 60 to No. 1000 
crucible. 
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CRUCIBLE STATIONARY DIP- 
OUT FURNACES FOR MELTING 
AND HOLDING. For Aluminum 
Lead, Zinc and other white metal 
alloys. Rugged construction with 
ample combustion room to pre- 
vent direct impingement of flame 
on pot. Available with or with- 
out hoods. 


STROMAN MANUAL TILT CRU- 
CIBLE MELTING FURNACE. The 
old standby for melting Bross 
Bronze, Aluminum and other ol 
loys with capacities from No. 30 
to No. 600 crucible. Real lasting 
construction and new gear box 
makes tilting so easy 


FURNACE & ENGINEERING COMPANY 


9900 FRANKLIN AVENUE, FRANKLIN 


PARK, ILLINOIS 
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continued from page 37 


Reduce D 0) W N -T | M F | some cases several operations 


9. Less waste material 


| 3. Elimination of assembly by 
‘ | welding, brazing or staking to form 


| the finished piece. This results in 
SHOTS Per Set | stronger components. 


1. Relatively close tolerances 


Down-time is always costly. There are losses in the cost of maintenance Y 005” inch or closer. Forgings 
and customer dissatisfaction due to delays. Auto-Diesel Hardened Steel and sand castings, while they can 
Plunger Rings will reduce down-time to the minimum. IN MANY PLANTS sroduce shape factors. require 
THEY ARE GIVING OVER 100,000 SHOTS PER SET. (Names supplied upon a ae Sas atass. 
request). Will last for MONTHS instead of HOURS. Made of cast iron, F | more subsequent machining and 
dieloy cast iron or hardened steel. Anyone operating die casting machines | removal of parting line flash to 
or casting zinc parts can save money. : a 

bring them to the same stage as 
the investment casting. 


° 5. Relatively smooth surfaces 80- 
¥ SEL 2 or 3 Piece 125 RMS. 
m Auto DIE Seament Rings The types of equipment in which 


These rings were especially designed for hot chamber die casting ma- the s parts are use d have be en pur 
chines. They will give LONG LIFE which reduces cost of maintenance. | nosefully omitted. They are ma- 
They are made of high grade wear resisting iron in sizes from 1'/2"" to 4" e : 
We make prompt delivery in small quantities chine elements that are almost uni- 








versally found in similar shapes 
Phone Our Representative Nearest You 
Chicago Rep. — Vince Holstrom Phone RO 1-2029 : 
Detroit Rep. — Clifford-Rockwell Co.—Phone DI 1-8873 of equipment and machinery. De- 
Eastern Rep. — A. C. Wilkins—Philadelphia—MU 8-7568 . A r 
N. E. Ohio Rep. —1. W. Davies—Cleveland—SU 1-5200 signers too often do not think in 


and characteristics in many types 











terms of investment castings for 
such parts. But shop men who have 
compared the volume of chips with 


THE AUTO-DIESEL PISTON RING CO. the size of the resultant part have 


3135 Superior Avenue «* Cleveland 14, Ohio Ss always wanted a better method. 


Write for Details 











es 

EZ 

PICTURED ABOVE IS OUR MODERN SHOP AND OFFICES re 

exclusively devoted to engineering and building die casting RICHARD 0 SCHULZ C0 
dies and molds to exacting specifications. This plant was . . 
designed with capacities to handle and fabricate anything ELMWOOD PARK, ILLINOIS 
from a unit die insert to a 15 ton cylinder or grille die with . 

the necessary skills and experience to save you time and DIE CASTING DIES + PLASTIC INJECTION 


money on your next tool. AND COMPRESSION MOLDS 
For more information circle No. 54 on the Reader Service Card 
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LETTERS 


continued from page 2! 


ACID VS ALKALINE NICKEL 

Many users of zine die castings 
electroplate the parts. We should 
like to know whether or not an al- 
kaline bright nickel would offer 
these people any advantages over 
an acid bright nickel. J.F.L., mar- 
keting director. 

If a successful bright nickel bath 
could be developed it would be a 
boon to those who plate zinc base 
die castings. In the plating proce- 
dure, copper must be applied first, 
followed by nickel and generally 
chromium. The function of the 
copper is only to protect the zinc 
from acid attack in the nickel bath. 
Thus far, no really successful alka- 
line nickel bath has been devel- 
oped and the old Watt's bath or 
some modification of it is univer- 
sally used. Not only would there be 
a cost savings by elimination of 
the copper plating operation, but 
the headache of cyanide waste dis- 


posal would be eliminated. — Ed 


PERMANENT MOLD CASTINGS 

We have several aluminum items 
that are currently being molded in 
green sand but we wish to investi- 
gate the feasibility of converting 
to the permanent molding process. 

Can you direct us to concerns 
that can evaluate the items in ques- 
tion and aid us in the develop- 
ment of die cost and production 
techniques with corresponding unit 
cost that can be compared with 
present green sand molding cost? 
J.P.F., mfg. engineer. 

We have supplied this reader with 
the names and addresses of a num- 
ber of foundries which can do his 
job from engineering through pro- 
duction of the castings. — Ed. 





Readers are invited to write the 
editor of Precision Metal Molding 
Magazine. We will try to answer 
your questions or refer you to re- 
liable sources. Editor. 





Process observation, alloy additions, pouring, temperature 
and pressure readings, high frequency control, valve se- 
quencing —all focus around one center of operation. 


Small but versatile 


a high-vacuum furnace 
for lab and pilot plant 


CEC’s 5 to 50 pound melting and 
casting furnace offers: 


Three-way casting: Melts of 5, 12, 
17, 30, or 50 pounds can be cast in 
single or multiple molds—or centrif- 
ugally. 


Ease of materials handling: Al! 
parts of the furnace interior are with- 
in arm's reach. The oblique angle 
flange connecting the chamber sec- 
tions provides unusual vertical clear- 
ance for removing molds directly 
with a crane. A deep mold well pro- 
vides 33” under the crucible lip for 
pouring bar-type ingots. 


Complete controls: A manual bridge- 
breaker assembly is combined with 
a water-cooled, nonfogging sight 
tube for optical pyrometry. A sam- 
pling device and a thermocouple 
assembly are standard accessories. 
Interlocking of the pneumatic vac- 
uum line valves makes for safe and 
proper cycling. 

The mold well is water-cooled 
Electric feedthroughs are provided 
for mold heating. 


Ample pumping: A 2-stage diffu- 
sion-ejector pump brings the system 
swiftly to the low micron Hg pres- 
sure range, with plenty of reserve 
Capacity for pressure surges from 
alloy additions, deoxidation, and 
pouring 

Write for illustrated bulletin No 
4-30 that lists complete specitica- 
tions, accessories, and design features 
of this remarkably versatile furnace 


Open furnace shows crucible and coil as- 
sembly. Mold chamber has deep well and 
(optional) indexed table for multiple molds. 


Consolidated Electrodynamics 
Rochester Division, Rochester 3, N. Y. 


formerly Consolidated Vacuum 


SALES AND SERVICE OFFICES IN PRINCIPAL CITIES 
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&} NEW PRODUCTS AND DEVELOPMENTS 


Want complete details on these announcements? Use the 


Reader Service Cards. You'll find them facing page 40 of this issue 


MULTIPLE-MOTION HYDRAULIC SINTERING PRESSES 


A new series of sequence con 
trolled multiple-motion sintering 
presses have been introduced by F. 
J. Stokes Corp. This series, of large 
hydraulic presses, features two 
major design innovations that make 
it easier and quicker to set up the 
press, and make it possible to 
achieve a higher degree of uni- 
formity in density of the part and 
greater accuracy in its dimensions. 

The first innovation is propor- 
tional pressing. The two lower 
compacting punches start their up- 
ward compression strokes at differ- 
ent levels and move at different 


NEW HIGH PRODUCTION SINTERING FURNACE 


The Haller-Pacific 75 KW Sin- 
tering Furnace was designed for 
high production sintering of pow- 
dered metal parts. The furnace is 
a 75 KW continuous belt, globar 
type furnace with a 16” wide belt. 
This width provides maximum ca- 
pacity since it is the most desirable 
to adequately soak heat into the 
production parts. 

Heat is applied from four sepa- 
rately controlled zones designed 
for the fastest belt speed. The first 
zone of 4’ is provided to burn out 
the volatiles and impurities. A sec- 
ond zone, 6’ in length, brings the 
parts up in heat to the sintering 


AUTOMATIC BARREL FINISHING SYSTEM HAS 6 STATIONS 


68 / february '58 pmm 





A 6-station automatic barrel fin- 
ishing system, mounted on a turn- 
table and equipped with a “mem- 
ory’ device, has been announced 
by Almco, Queen Products, Inc. 
The system automatically rotates 
completed work to a single opera- 
tor station for unloading and re- 
loading. The system makes it pos- 
sible to have all materials for bar- 
rel finishing available at a single 
point. One operator can handle six 
barrel finishing machines or twelve, 
where systems are combined. 

Each mounted barrel finishing 
machine is loaded with parts, me- 


rates but arrive simultaneously at 
their final, full-compression level. 

The second innovation is a mo- 
tor-driven adjustment of the me- 
chanical stops which control the 
depth of fill and the length of the 
compression strokes for both lower 
and upper punches, and for the 
ejection strokes of the lower 
punches. 

The five models in the series 
range in pressing capacity from 50 
tons up to 500 tons, and are ca- 
pable, respectively, of making parts 
from 6” in diameter up to 14”. 
Circle No. 205 on Reader Service Card 


temperature. This is called a soak- 
ing zone. The third zone of 6’ 6” 
length is the actual sintering zone. 
The last 4’ section is a controlled 
cooling zone to prevent thermal 
shock when parts are at high tem- 
peratures. 

Endothermic and exothermic at- 
mospheres are used in the furnace. 
There are also provisions for the 
introduction of natural gas into the 
prepared atmosphere to create a 
carburizing atmosphere. Controls 
are provided to produce a de-car- 
burizing atmosphere neutral and 
the carburizing atmospliere. 
Circle No. 206 on Reader Service Card 


dia and compound at a single work 
station. The completed work is 
automatically returned to this sta- 
tion for rinsing and mechanical 
separation. This permits an “In- 
Line” production flow of parts from 
previous processes and out to other 
departments. 

The system makes possible a 
common system for loading, un- 
loading, rinsing work parts, sep- 
arating, and storing media. 

It is possible to mount different 
types and sizes of machines. 
Circle No. 207 on Reader Service Card 
continued on page 70 





You get 


Central location of 
speedier service 


American Zinc plants assures 
from the 


prompt deliveries of slab zinc to 


ZINC ZONE any point in the nation. 





HILLSBORO, ILL., PLANT 


p e Weste 


MONSANTO, IL 
ELECTROLYTIC PLANT A 
le Miah pe 


| 
FORT SMITH, ARK., SMELTER | 


a 


* I 
DUMAS, TEXAS, SMELTER iy 
Prime Weste 8 Spe y 4 


PRODUCERS OF 


eeeeeeaea cease eeeee 


merican 


== ine sales 


ompany 


Distributors for AMERICAN ZINC, LEAD & SMELTING COMPANY 


Columbus, Ohio e Chicago e St. Louis e New York e Detroit e Pittsburgh 
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--- SINTERED 
POWDERED METAL 


‘Bunti ing! i 


The newest facilities for the 
production of bearings and parts 
made of Sintered Powdered Metal 
and Cast Bronze Alloys are offered to 
designer, engineer and machinery 
manufacturer by The Bunting 

Brass and Bronze Company. 


i, 
—m _[-- Al 
[ E= 
Bunting resources, 


reputation and responsibility 
together with a complete 
new plant and modern 
equipment provide Sintered 
Powdered Metal products 

at a high point of quality 
and precision. 





Bunting Engineering is 
available without cost or 
obligation to all. Write 
for new Bunting 
Engineering Hand Book. 
24 pages packed with new 
technical data on 
powdered metal products 
manufacture and 
application. 


Sintered Plain and Flange Bearings, Solid and Tubular Bars and 
Thrust Bearings, Cast Bronze Plain Bearings and Bars are avail- 
able from stock in a wide range of sizes. Quotations for special 
bearings or special parts will be sent promptly on receipt of prints. 


Bunting 


BUSHINGS, BEARINGS, BARS AND SPECIAL PARTS 
OF CAST BRONZE AND POWDERED METAL 
The Bunting Brass and Bronze Company * Toledo 1, Ohio + Branches in Principal Cities 
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NEW PRODUCTS— 


continued from page 68 


GAS GENERATORS 
. for production of inert gas 


A new line of Exothermic gas 
generators has been introduced that 
produces inert gas efficiently by 
burning fuel gas under controlled 
conditions. Manufactured by A. A 
Straub Co. Inc., the units have out- 
put capacities, on standard models, 
from 500 to 25,000 CHF, with 
larger models available to meet in- 
dividual requirements. 

The generators are firebrick lined 
and have a water jacketed combus- 
tion chamber in which fuel gas is 
burned to produce a product gas 
of desired composition. 

Circle No. 211 on Reader Service Card 


MULTIPLE STATION MANIFOLDS 

.. eliminate separate sub-bases 

A compact multiple station mani- 
fold has been introduced that pro- 
vides centralized valve panel in 
stallations. Manufactured by the 
Valvair Corp., the unit is designed 
for use with the company’s solenoid 
pilot valves. 

A cost-cutting centralized filter- 
ing and lubricating air supply can 
be used with the new manifold. 
Made from alloy bar 
stock, the manifolds are available 
in two, three, four and five station 
types. Common inlet, exhaust and 
individual cylinder ports are tapped 
¥4”” NPT. Conduit outlets are 2” 
NPT. The manifolds have three 
tapped holes on the underside for 
mounting and are designed to ac- 
commodate either three-way nor- 
mally open or three-way normally 
closed valves, in unmixed groups. 
Circle No. 208 on Reader Service Card 


FLOMETER 

. . . is rugged, corrosion-proof 
This variable-area flowmeter has 

vitreous enamel-lined fittings. The 

new tough glasslike lining is fused 

to the inner surface of the cast 

iron fittings. 


aluminum 





Manufactured by Fischer & Por- , 
ter Co., the meter will handle cor- | 
rosive fluids formerly handle d only | 


NEW DESIGN 


UNIQUE 


OPPORTUNITY 


With Monarch Aiuminum 
Permanent Mold Castings 


Modern methods in mold designing — 
metallurgy—and mass production op- 
erations make Monarch Permanent 
Mold Castings more versatile to fully 
meet today’s end-product require- 


ments competitively 


From complicated industrial castings 
to finished consumer product castings, 
ready for Monarch’'s wide 


More Casting 


assembly, 
range of services offer ‘* 


Value per Dollar’’ 


This new approach to casting evalua 
tion and ‘One Source” production in 
permanent mold—Aluminum Die Cast- 
ing and Zine Die Castings is presented 
in a new brochure, ‘‘Manufacturing 
Achievements in Molten Aluminum”’ 


Write for Your Copy Today 


MANUFACTURING 
in MOLTEN 


ACHIEVEMENTS 
ALUMINUM 


MONARCH ALUMINUM MFG. COMPANY 


9205 Detroit Avenue Cleveland 2, Ohio 


Circle No. 40 on the Reader Service Card 





by rubber-lined, porcelain, hi rd 
lead, and special alloy meters. The 
meter will withstand high tempera- 
tures and shocks. 

Circle No. 209 on Reader Service Card 


LABORATORY VACUUM 
FURNACE 
... has flexible modular design 


The F-15 laboratory vacuum fur- 
nace is built on the cost-saving 
modular principle for maximum 
adaptability to many different high 
vacuum metallurgical research ap- 
plications. The F-15 is capable of 
all of the following vacuum or in- 
ert gas operations: melting, 
annealing, alloying, sintering, heat 
treating and crystal growing. The 
furnace manufactured by the Vacu 
um Equipment Div., T he New York 
Air Brake Co., can be converted to 
a High Vacuum Evaporator. 

The furnace, with all attach- 
ments, represents a complete SVS 
tem for vacuum metallurgical in- 
vestigation. The unit is capable of 
temperatures in excess of 2000° C 


casting, 


and has a crucible capacity of 5 | 
Ibs. of steel (or equivalent in other | 


metals.) A pressure of 1 x 10 *mm 
Hg can be reached in 20 minutes. 
Ultimate pressure: 1 x 10°mm Hg. 
Circle No. 214 on Reader Service Card 


TEMPERATURE CONTROL 
... for all industrial applications 
A mercury-actuated indicating 
temperature control, for all types 
of industrial applications, has been 
introduced by The Partlow Corp. 
The instrument features a dual 
mounting design and improved 
readability. It is said to be accurate 


within one-half percent of scale 


range, and will sense, indicate and | 


control within the extreme ranges 
of —30 to 1100° F. The unit is avail- 
able in ten scale ranges. 

Circle No. 210 on Reader Service Card 
continued on page 73 











“ONE SOURCE” 


CASTING ANALYSIS 


Offers “More Casting Value Per Dollar” 
in Monarch 


» FUNCTIONAL ZINC DIE CASTING 


Effective value analysis requires experi 
enced judgement and knowledge of all 
methods involved. Years of experience 
in design and production of aluminum 
permanent mold, 
castings, ready for 
Monarch to give you factual costs and 
impartial design analysis 


aluminum and zinc die 


assembly —enables 


SaveTime. Save Money. Contact Monarch 
on your casting requirements. Monarch 
produces the finest castings that can 
be made by each method. Send today 
for our new brochure—‘* Manufacturing 
Achievements in Molten Aluminum’”’ 


MANUFACTURING 
in MOLTEN 


ACHIEVEMENTS 
ALUMINUM 


MONARCH ALUMINUM MFG. COMPANY 
9205 Detroit Avenue Cleveland 2, Ohio 
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an important step in Henning’s start-to-finish control 


HB<S “CAMERA” STOPS METAL IMPURITIES 
BEFORE YOU CAST! 


The two strips above are the spectrograms used in 
checking the composition of one heat of HB&S Zamak-5. 


The top ARC spectrum shows the Impurities — Lead, Tin, 
and Cadmium — to be present as minute traces. 

The bottom SPARK spectrum shows thé Principal Alloying 
Elements — Copper, Aluminum, and Magnesium—to be 
present in proper proportions, proving this sample in spec. 


Dependable service “ae «since 1922 


Specifically engineered and quality controlled to meet your exact 
casting needs, HB&S Zamak alloys are sampled while still in the 
molten state, spectrographically analyzed to assure the purity and 
uniformity of the metal. Each element in the alloy, in each heat, is 
fingerprinted and recorded. As the molten metal is poured into bars 
the alloy number is stamped on each bar . . . the heat number is 
marked on every pallet, you know exactly what you're getting . . . 
are assured of uniformity. All important steps in Henning’s start- 
to-finish control which guarantees ingots ordered will be 100% 
on spec. 


Still another Henning service . . . alloy bars are shipped on con- 
sumable skids. 


Write for these authoritative booklets: ““DIE-CASTING WITH ZIN¢ BASI 
ALLOYS” explains the factors influencing the Yor of ome — 
ings, a technical guide for plant managers and die casting machine op 
pn Pol available in quantities. “REFERENCE BOOK AND GUIDE ON 
ZAMAK (ZINC BASE) ALLOYS” gives valuable production and design data 
for die casters and engineers covering composition, mechanical and physi 
cal properties, dimensional stability, use in different types of castings 


91-117 Scott Ave., at Randolph St., Brooklyn, N.Y. 


Smelters and refiners of aluminum, bronze, brass, zinc, lead 
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NEW PRODUCTS— 
continued from page 71 


DUST COLLECTOR 


. . « is junior size 





53” high Junior Cyclone DusKo 
lectors have been introduced by 
Hammond Machinery Builders, 
Inc. The junior size collectors are 
100 CFM and 600 
CFM capacities and operate on the 
same principle as the larger Cy 
clone types centrifugal precipi 
tation and gravitation for the re 
moval of larger particles. The par 


available in 


ticles are deposited in a removable 
receptacle in the base 

The unit is said to be ideal for 
dust collection from light and me- 
dium dust creating sources, includ- 
ing buffing, polishing, & machining 
Circle No. 216 on Reader Card 


Service 


INGOT IDENTIFICATION 
. . « now possible 


\ machine has been developed 
by the Industrial Marking Equip- 
ment Co., that will imprint ingots 
on a production line operation. The 
machine will provide complete in- 
dividual identification, 
quickly and positively with regard 
to specific melts, individual analy- 
sis, dates cast and like information 
for quality control and similar re- 
quirements. 

Automatic, the unit consists of 


ingot 


an in-feed conveyor to carry ingots 
through the printing area where in- 
formation is transferred to the in- 
got. After printing the ingot auto- 
matically moves onto another in 
tegral conveyor belt which is flexi 
ble for pallet-loading, piling or 
loading requirements. 

Circle No. 219 on Reader Service Card 


TELESCOPE 
. . « for hole inspection 
Inspection of cavities in machin- 
ery, dies, and other products for 
defects is possible with a new in- 
spection scope. Manufactured by 
the Eder Instrument Co., the scope 
shoots a beam of light into a hole 
too small to insert a light probe 
A 1%” diameter mirror is available 


bg 
up. Side viewing adapters are avail 
able with diameters of .123 to .500” 
Circle No. 217 on Reader Card 


SMOOTH SURFACE COPPER 
PLATING 
. + to any thickness 

CuSOL is a new addition agent 
developed by The Seymour Mfg 
Co. for acid copper bath solutions 


for side viewing holes from 


Service 


The process eliminates roughness 
treeing and nodular build-up which 
occur in ordinary acid copper 
baths, making it useful for electro 
formed molding operations 

The agent is usable up to 15 days 
without replenishment in any nor 
mal cold or warm acid copper bath 
Circle No. 218 on Reader Service Card 
continued on page 75 








Solve your heat treating problems 


in our laboratory 


Take an active part .. . see the actual 
results ... of procedures and equipment 
developed to suit your specific needs. We 
feel that the Hayes Laboratory is unique 
in what it offers... GUARANTEED REsuLts! 


HERE'S WHY: 


e Laboratory contains an extensive 
line of production heat treating 
equipment on which to develop 
customized plant procedures. 


If existing equipment does not 
meet specifications, new equipment 
will be designed and built to suit 


An Added Convenience -- The pilot of ovr 


able radius from 
d 
S22 ? 
cedures 


our plont an 
speed you to the 
C.1. HAYES , inc. 


four-place Beechcraft Bonanza plane will pick 
home of profitable 
Feebiished 1905 


you up at ony Eastern airport within.a reason- 
heat treating pro 
819 Wellington Ave. @ Cranston 10, R. I. 


on production equipment! 


e You can draw from a reservoir of 
over fifty years of accumulated 
knowledge in this field . knowl 

gleaned in developing the 

wide line of “Certain Curtain” ele« 
tric furnaces and allied equipment 


edge 


You can use our laboratory facil- 
ities . . . and the services of our 
entire staff... Witnout Cost or 
OBLIGATION . . . because we know 
that those introduced to the supe 
rior features of the C. I. Hayes line 
become steady customers and good 
friends. Act today . for Guar 
ANTEED Resutts! 


ree facilities available at the C.!. Hayes 
77 Laborotory. Also ask for data on 
Bullet any of the following heat treating 
procedures 
High Speed 
Hardening 
Tool Steel 
Hardening 
} Carbo-Nitriding 
C) Tempering 
[) Vacuum Heot 
Treating 
C) Bright Heat 
Treating 


Request new bulletin describing the 


Stainless Steel 
Heat Treating 
Sintering 
Copper Brazing 
and Soldering 
Lead Pot Hardening 
and Tempering 

[}] Atmosphere 
Equipment 

(CD Meny others 
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, You are close to 
LATROBE DIE CASTINGS 
when you ride on air in many 
of the new1958 automobiles 


Six Latrobe aluminum die castings shown above go into the Bendix- 
Westinghouse compressor assembly which supplies the air for modern 
air suspension systems in many 1958 automobiles. After extensive 
research, development and testing of sand cast models to perfect 
the functional design, Bendix-Westinghouse chose Latrobe die cast- 
ings for the production job. 


You are close to 
LATROBE DIE CASTINGS 
when you design your 
products 


Your products, too, can benefit by the close cooperation of Latrobe 
Die Casting Company's engineers, all the way from initial design 
through the completed die castings. You'll get top quality and work- 
manship, along with fast service when you call Latrobe. 


LATROBE pie castiNG co. 


Latrobe, Pa. — Established 1918 
Die Castings in Aluminum, Zinc, Tin and Lead Alloys 








LATROBE DIE-CASTING CO. 
Latrobe, Pa. 


Gentlemen: To help in planning our die castings, we would appreciate getting 
from you (without obligation, of course) the following . . . 


More information about your facilities and services 
. Die casting design assistance 
. Price quotation on the attached print 
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FINISHING 
continued from page 45 


not follow through. Fortunately it 
is common practice for the designe 
and the foundry engineer to work 
together so that there is little 
chance that this will occur. How 
ever, some of the factors that must 
be watched are these. 

GATES, RISERS, VENTS 

AND OVERFLOWS 

With a properly designed part, it 
should be possible for the die de 
signer to build a die with gates, 
risers, vents and overflows placed 
so that in trimming there will be 
tew, if any, trim marks on the sur- 
face to be finished. This is particu 
larly important on castings that are 
to be plated. Where vents and over 
flows are required along a finished 
surface the web should be very thin 
so that the smallest trim mark pos- 
sible will result. 

METAL AND DIE CONDITIONS 

The factors that can influence 
the quality of the casting, assum 
ing that design is right and that die 
design is good, are the temperature 
of the metal, the temperature of 
the dies, the injection speed and 
the injection pressure. Should any 
of these be out of balance it is prob- 
able that imperfect castings will re 
sult. These are conditions strictly 
within the control of the foundry 
and are highly variable depending 
upon conditions set up by the ma 
chine operator. At this stage the 
user of the casting must depend 
entirely on the skill of the foundry. 
TRIMMING AND PACKING 

These operations are, again, 
within the control of the foundry. 
Trim dies must be designed to cut 
cleanly and without distortion of 
the metal. The allowable burr left 
by trimming depends on the type 
of surface finish applied. For plated 
work the burr must be held to a 
minimum to avoid excessive grind- 
ing and polishing. Where heavy 
paint is used, a heavier burr re- 
moved by coarse grinding is al- 
lowed. 

A casting may be nearly perfect 
when it leaves the foundry, but 
may arrive at the purchaser's plant 
bent, scratched, dented and other- 
wise marred and damaged. Respon- 
sibility here lies with the foundry. 
Packing should be part of pur- 
chase-specifications. 

(Next month — buffing and polishing die 
castings ) 





STRESS ANALYSIS 
Continued from page 24 
the suggested technique 

At this time there is a consider- 
able number of very heavy struc 
tural parts on the ‘F105 airplane 
which need a vast amount of ma- 
chining. 

Should an investment casting 
technique be developed which will 
meet the requirements outlined 
here, serious consideration could 
be given to the application of this 
process with its consequent advan 
tages in manufacturing large-struc- 
ture items. 

These advantages are: Cost, 
Weight, General shape complexity, 
and tolerances as close as 005 
pel inch (in some cases + .005 
0005 ). 

Strength has been omitted. Where 
both parts are about equal in meet 
ing requirements, the strength-to 
weight ratio of an investment cast 
ing, when compared to a wrought 
product, makes the casting a less 
favorable choice. 

From the seventy-odd investment 
castings used on the F105 airplane, 
several examples have been select- 
ed as typical case histories 





GET AHEAD 


Stay Ahead in Your 
SPRAY DECORATING 





Originators of efficient 
explosion-pr 


AUTOMATIC 
MASK WASHERS 


@ The fastest made @¢ Increase pro- 
duction with fewer tools ¢ Eliminate 
damage and costly repairs of masks 
© Lowest solvent consumption @ High 
pressure, no-leak pump @ Send prints 
or sample parts, giving production re- 
quirements and results you 
wish to achieve. 


Conformung Matix 


CORPORA TION 


346 Toledo Factories Building 
Toledo 2, Ohio 
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Make the best even better with 


VACUUM DIE CASTING 


In the vacuum process, the most important since thinner cross sections are possible 
recent advance in die casting, the charge of without sacrificing strength. You're sure of 
hot metal is injected into a cavity from better product quality with Vacuum Die 
which air has been evacuated. The absence of Casting 
air eliminates porosity and surface flaws: re Generally speaking any piece now produced 
sults in higher density and ductility of cast by conventional die casting methods may be 
ngs. This means two major benefits to you improved—in quality and economy —through 
Elimination of flaws reduce the number Cleveland Vacuum Die Casting. And specif 
of rejects and the unit cost goes down Cally speaking, Cleveland can fill any die 
as much as 30% in some cases casting requirement you may have. For fu 
details, write: Forge and Fittings Division 
Higher density and ductility result in Die Casting Works, H. K. Porter Company 
stronger castings. Lighter castings, too Inc., 3270 East 79th St., Cleveland 4, Ohio 


Hi. K. PORTER COMPANY, INC. 


FORGE AND FITTINGS DIVISION 


W-S Fittings Works, Roselle, N. e Cleve Forae rks evelar 1 OF 


9 


Stainless Stee! Works, Duncannon 





POWDERED METAL PARTS 


precision made from exclusively formu- 
lated non-ferrous Sintroloy and Ductiloy 
are molded to close tolerances, thereby 
eliminating machining of intricate shape 
and high scrap loss. 

Perhaps we may be able to help you 
solve specific parts problems. Get in 


touch with National Molded today for 
prompt attention. 


Write today for detailed information and 
free literature on cost-saving standard 
bearings which are available from stock. 


(SSSR ESESE REE E HEHEHE HEHEHE HEHEHE ERE EREREREEEER eS 


NATIONAL MOLDED PRODUCTS, INC. 


40-42 S. ST. MARYS ST. = ST. MARYS, PA. 


(SSSSSSSSSSSSSSSSSSSSSSSSSSSESESSSEEEEEE REESE TEESE EERE EEE Eee ee. 
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WITH POWDERED METAL 
PARTS BY 


MERRIMAN BROS. 


Oniginatore of 
SINTERED HELICAL GEARS. HIGH 
DENSITY, PRECISION STRUCTURAL 
PARTS — POLE PIECES, SPUR GEARS, 
CAMS, RATCHETS, PAWLS 


Merriman offers you highest possible quality, 
perfect fit and dimensional accuracy at 
important reductions in cost. All tools and 
dies are made in our own shops. Complete 
design and engineering staffs are available 
for consultation. 

CONTACT US TODAY 
MERRIMAN BROS., INC. 
185 Amory Street, Boston 30, Mass. 
REPRESENTATIVES IN PRINCIPAL CITIES 


; 33 University Ave 
Mass Rochester, New York 


Circle No. 42 on the Reader Service Card 
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melting. Cover holds converging indirect 


6 # This Detroit PT Electric Furnace is 

Of- / ting ideal for all laboratory or pilot-plant metal 

arc elect les, sw gs aside for charg y 
etter cigar gay 


and pouring. Pot can be moved as a 
for crucible or tilted on stand. Single power 


cabinet contains transformer and controls. 
Research and Capacity 15 lbs. Write for details 
. 
Small Production 


DETROIT ELECTRIC FURNACE DIVISION 
KUHLMAN ELECTRIC COMPANY 
1070 26th St. + BAY CITY, MICHIGAN 


Foreign Representatives: in BRAZIL—Equipamentos Industrias, “Eiso” Ltd, Soo Pavio; CHILE, ARGENTINA, PERU ond 
VENEZUELA: M Castellvi inc., 150 Broadway, New York 7, N. Y., MEXICO: Cio Proveedora de Industrias, Atenas 32-13, 
Aonrtado 27A3. Mexico 6, D. F., Mexico: EUROPE, ENGLAND: Birlec, Ltd., Birmingham 





a ere i 





een 
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is yours when you specify 


DIE CASTINGS by MILWAUKEE 


Yes, the folks at Milwaukee have learned a lot in these many years of 
continuous service to industry in the design and production of die 
cast components for all kinds of products. When you come to Milwau- 
kee for your die castings, their experience is yours at no extra cost. 





Backed by the facilities of its modern plant, Milwaukee offers you 
Complete Die Casting Service to help you realize more fully than 
ever, all of the benefits of the die casting process. 

Milwaukee 

operates under 

the Certified 

Zinc Plan of the 

American Die 

Casting Institute. 


LWAUKEE DIE CASTING COMPANY 


4146 N. HOLTON STREET+> MILWAUKEE 12, WISCONSIN 
Established 1909 
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Tunis, anyone? 


The Japanese lettering shows how 
Die Slick ads look to die casters in 
Japan. We got to searching our 
records the other day and, by golly, 
we find that Die Slick has an inter 
national reputation with die casters 
who like to avoid trouble before it 
starts. 

The records show that Die Slick is 
sold in almost any country you can 
name except behind the iron curtain 
We won't sell there, of course 

Why should men in India, Aus 
tralia, Holland, Formosa, and other 
exotic lands buy Die Slick? Good 
question 


It works 

That's the best reason we can 
think of why Die Slick compounds 
are at work now on every continent 
In Brazil, for example, you would 
expect to find banana oil in use as a 
die casting compound but no 
Long ago they found that not only 
banana oil but most other organi 
compounds break down under high 
heats—cause more grief than slip 
And so they buy Die Slick. 

Just because Smith puts barrels 
on boats every couple of days, does 
this mean you should use Die Slick? 
Yes and no. No, you shouldn't go 
right out and put Die Slick on all 
your dies without a fair trial with 
experimental quantities. And yes, 
you should at least try some experi 
mentally. We doubt that you would 
order any die casting compound in 
quantity from Hong Kong without 
trving some first, so we don't ask 
that you mail us, in Dayton, an 
order for a carload of Die Slick 

But we do urge this: write us a 
letter telling us what metal or alloy 
you are casting and how many shots 
per hour. We have some new com 
pounds we'd be happy to let you try 
if you'll just let us know, 


Cordially, 


VW. 


V. W. Smith 


G. W. SMITH & SONS, 
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That set of characters in the brackets in the headline above spell Die Slick. 
And the blasting artist in the cartoon is trying to remove a stuck casting. 
Maybe he can’t read Japanese. Die Slick, in any language, is the easiest 
way to avoid sticking, scoring and soldering. 


No matter what die casting alloy you use there is a Die Slick compound 


that will save you money. Toughest production jobs come free and clean, 
without elaborate compounding and ritual. Write today for a trial quan- 
tity—be sure to specify the metal or alloy you are using. 


Die Slick is a registered trade mark of G. W. Smith & Sons, Inc. 


DIE SLICK 


INC.. 1703 SPAULDING ROAD. DAYTON 3. OHIO 
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two halves don’t 
make a hole! 


... with INVESTMENT 
CASTING it’s made in 


one piece. 


We don’t tackle casting problems halfway 
at Hitchiner. 


Here’s a cross section where the inside 
dimensions are greater than the holes. 
Originally made in sections and assembled 
— now the whole unit is precision cast and 
is lighter and stronger. 


Where application requirements demand 
that a part be of intricate shape; of unusual 
contour, of fine detail, or of metals difficult 
or impossible to machine — investment 
casting provides an efficient and economical 
solution. 


Only your production costs are cut in half 
when you utilize the efficiency of invest- 
ment casting. You save time and plenty of 
labor. And . . . you'll have a wide selection 
of metals; the non-ferrous group, the car- 
bon and low alloy steels, the hard-to-form, 
hard to machine high alloy steels . . . even 
cobalt base alloys. 


If you use metal in your product, investigate 
the possibilities of investment casting. 
Write us today for our free brochure. 


HITCHINER 


MANUFACTURING COMPANY, INC. 
MILFORD 11, NEW HAMPSHIRE 
Representatives in Principal Cities 


ESA 
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OPPORTUNITIES 


jobs & equipment 





Opportunities rates: $20 for 
the first column-inch; $15 for 
each additional column-inch 
payable in advance. To answer 
box number advertisements, 
address responses to the box 
at Precision Metal Molding, 
812 Huron Rd., Cleveland 15, 
Ohio. Closing date: Ist day of 
month preceding publication, 


Circle No. 57 on Reader Service Curd 

















POSITIONS OPEN 





DIE ESTIMATOR—Must be thoroughly 
familiar with pressure casting die design 
for zinc and aluminum. Would have com- 
plete responsibility for the design and con- 
struction of Die Casting dies as well as esti- 
mating die and product cost in Commercial 
Jobbing Department of modern new plant 
in Central Pennsylvania. Top salary and 
benefits. Veeder-Root Inc., P. O. Box 1591, 


Altoona, Pennsylvania 


WANTED—Supervisor, Investment Casting 
— Conn. Foundry using Glascast process 
needs Chief Supervisor experienced normal 
investment casting technique and interest 
growing and learning with expanding busi- 
ness. Salary open. Give complete resume 
of experience. Box No. 2158. 








. ERO 


DIE CASTINGS 


Od YEARS 


have combined the experience of 
the past with the vision of the fu- 
ture. We are one of the oldest die 


casting companies in the Mid-West. 


ZINC 
ALUMINUM 


We can give you precisely what 


you want when you want it. 
INQUIRIES INVITED! 
® STROH DIE CASTING Co. inc. Z 


k?\ 11123 W. Burleigh St., Milwoukee 10, Wisconsin 











for Bulletin P 10. 


IS IT PRACTICAL TO USE A BIG 
MACHINE ON SMALL WORK? 


Write today for engineering data and prices 
on our line of small die casting machines. Ask 








ABC DIE CASTING MACHINE CO. 
400 EAST 142nd ST. DOLTON, ILL. 
(Chicago Suburb) 
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Modernize your Tool Design with 
Republic © TF lron Powders 


FOR TYPE “N” POWDER 
PART DIMENSIONS 


GEAR DATA RECOMMENDOEO 
42-T FOOL SIZES 
OP 
we +4 % Controlled Dimensional Factor, Republic’s 
we : exclusive process for manufacturing iron 
powder, offers definite advantages to 
everyone concerned with the design and 
fabrication of iron powder sinterings — 


the tool engineer, designer, fabricator. 


As indicated in the print at left, the tool 
engineer can now modernize his design 
by planning tools to part print dimensions. 
He is assured that tolerances, transverse 
to the direction of pressing, can be held 
within +.001 inches per inch. 


The design engineer benefits from the 
consistently uniform shrinkage and 
growth values of CDF Iron Powders. 
These values are predetermined. They 
never vary from lot to lot. They serve asa 
valuable aid in die design and in estab- 
lishing final dimensions of parts. 





The fabricator benefits from faster pro- 
duction, reduced costs, minimum scrap 
loss, savings on expensive die re-working, 
and production of a greater number of 
uniform parts per pound of powder. 


Our metallurgists and engineers will 
help you utilize all these advantages of 
Republic Iron Powder with CDF. They 
will visit your plant, fully discuss your 
problems, work closely with your 
personnel in reaching economical and 
profitable solutions. This service is confi- 
dential and without obligation. Mail the 
coupon today. 







































































REPUBLIC STEEL CORPORATION - 
DEPT. C-4636 
3192 EAST 45th STREET + CLEVELAND 27, OHIO 


REPUBLIC 
STEEL 
World Wider, Range 
of Studland, Staal and, StL Ppsdldiea 
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If it’s experience you're after... 
call a Hoover Man 


Some folks with experience and that cer- mans of them for 35 vears. We make 


tain touch can do the impossible. We aren't quality castings. Make “em for lots of dif- 
making any wild claims about the alu- ferent companies. Why not call us? We'll 
minum and zine alloy castings we produce. have one of our experienced Sales Engi 


But we've been satisfying our customers neers give vou the whole Hoover story. 


Hh THE HOOVER COMPANY, Die Casting Division, North Canton, Ohio Die Casting specialists since 1922 


In Canada - Hamilton, Ontario 


DIE CASTING » HOOVER 
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Ready to Use 
fy, 
In two ounce, hermetically 
sealed aluminum package 
Furnished in 1100 flux only 
Also available in bulk 


FOR SUPERIOR 
ALUMINUM CASTINGS 


ALUMINUM FLUX 
eliminates hard 


spots, porosity 


Scientifically compounded Apex flux is your key to 
positive cost and quality control. It reduces your cast- 
ing rejects, helps produce sound castings with im- 
proved machinability, higher mechanical properties 
and increased fluidity. Use Apex flux—you'll deliver 
quality castings at lower cost and gain new, increased 
customer satisfaction. 


Five advanced aluminum fluxes 
through 35 years experience 


APEX 1200 For special cleansing and mild degassing. 
APEX 1100 For strong degassing, special cleansing. 
APEX 1000 For cleansing and mild degassing. 


APEX 400 For cleansing aluminum alloys containing 


over 1% magnesium 
APEX 35 Strong grain refiner. 


Send without obligation for “*Apex Flux Data” 
booklet. Address Apex Smelting Company, 
2537 West Taylor Street, Chicago 12. 


APEX SMELTING COMPANY 


CHICAGO ° CLEVELAND . LOS ANGELES 
SPRINGFIELD, OREGON (NATIONAL METALLURGICAL CORP.) 


, RESEAR 
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